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CHAPTER  1 
INTRODUCTION 

1.1  Background 

Throughout  history  man  has  been  engaged  not  only  in 
trade  but  in  waterborne  trade.  From  its  earliest  beginning* 
to  the  present  day  the  pattern  of  waterborne  trade  has 
remained  the  same;  only  trading  partners,  the  commodities 
traded,  and  the  vessels  employed  have  changed.  Furthermore, 
the  rate  of  change  has  accelerated  since  World  War  II. 
Recent  examples  include  the  emergence  of  OPEC,  enormous 
traffic  in  oil,  super  tankers,  container  ships,  and  barge 
carriers.  Accompanying  these  developments,  environmental 
concerns,  intermodal  systems,  and  growing  interdependency 
among  nations  have  become  major  socio-economic  influences 
on  the  nature  of  trade  and  shipping.  Moreover ,  these 
socio-economic  influences  are  subject  to  political  and 
economic  vicissitudes,  as  the  current  energy  crisis 
illustrates.  Consequently,  the  relationships  among  trade, 
shipping,  and  socio-economic  variables,  and  their 
implications  for  government  agencies  with  public 
responsibilities  in  the  maritime  regime,  have  become  much 
more  difficult  to  recognize  and  predict. 

The  Maritime  Administration  and  the  US  Coast  Guard  are 
two  government  agencies  with  major  interests  in  the 
development  of  the  future  merchant  fleet  and  the 
socio-economic  environment  within  which  the  fleet  will 
operate.  Maritime  Administration  research  and  development 
programs  and  most  Coast  Guard  operating  and  support 
programs  will  be  affected  as  the  future  merchant  fleet 
evolves.  It  is  the  purpose  of  this  jointly-sponsored  study 
to  investigate  these  effects  over  the  next  25  years  so  that 
the  Maritime  Administration  and  the  Coast  Guard  may 
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accommodate  and  be  responsive  to  the  needs  and  demands  of 
the  future  merchant  fleet. 

1.2  Objectives  of  the  Study 

The  objectives  of  the  study  are  to: 

o  Assemble  a  forecast  of  the  composition  of  the 
future  merchant  fleet; 

o  Conduct  a  macro-level  assessment  of  Maritime 
Administration  objectives  and  evaluate  future 
MarAd  R&D  program  options;  and 

o  Conduct  a  macro-level  assessment  of  Coast  Guard 
program  requirements  and  evaluate  future  Coast 
Guard  action  options. 

1 . 3  Major  Assumptions 

Several  major  assumptions  have  been  made  which  provide 
a  framework  for  the  entire  study.  These  assumptions  are: 

o  A  general  war  will  not  occur. 

o  An  economic  collapse  of  the  West  will  not  occur. 

o  The  Coast  Guard  will  continue  as  a  single 
organizational  entity. 

o  The  Coast  Guard's  primary  functions  will  remain 
centered  around  civil  maritime  matters. 

1 . 4  Outline  of  the  Study 

The  study  outline  and  flow  chart  is  illustrated  in 
Figure  1-1.  Because  the  study  was  jointly  sponsored  by 
MarAd  and  Coast  Guard,  two  separate  reports  have  been 
produced.  Chapters  1  through  5  are  common  to  both  reports 
(as  may  be  seen  in  the  Figure) ,  but  the  reports  differ  in 
Chapters  5  and  7,  which  have  been  tailored  to  each  sponsor. 

Chapter  2  discusses  the  identification  of  MarAd  and 
Coast  Guard  programs  and  clientele.  The  interactive  process 
by  which  a  manageable  number  of  parameters  (merchant 
f  lee t- re  1  a  ted  trends)  were  selected  and  evaluated  for 
importance  by  participating  MarAd  and  Coast  Guard  personnel 
is  explained  as  well.  The  final  list  of  parameters 
collectively  describes  and  characterizes  the  future 


merchant  fleet  for  the  purposes  of  this  study. 

Drawing  on  an  antecedent  study, 1  three  alternative 
scenarios  describing  possible  future  national  and  world 
conditions  are  summarized  in  Chapter  3.  None  of  the 
scenarios  is  an  extrapolation  of  recent  history;  they 
represent  plausible  but  extreme  directions  of  future 
development . 

Extrapolations  of  the  parameters  are  developed  in 
Chapter  4  by  analyzing  parameter  behavior  under  the 
influence  of  each  of  the  scenarios.  Since  the  parameters 
are  time  series  trends,  it  is  in  this  chapter  that 
quantification  of  assumptions,  causes,  and  effects  produced 
definitive  descriptions  of  the  future  merchant  fleet. 

Chapter  5  summarizes  profiles  of  the  future  merchant 
fleet  and  issues  of  concern  to  MarAd  and  Coast  Guard 
programs.  These  summaries  are  based  on  the  analyses 
performed  in  Chapter  4. 

Chapter  6  investigates  the  relationships  among  issues, 
programs,  and  clientele.  The  analysis  describes  the  common 
interests  shared  by  these  three  elements. 

Each  program  is  analyzed  in  Chapter  7  by  considering 
the  pertinent  common  interests,  scenario  influences,  and 
program  implications.  Conclusions  and  recommendations  are 
presented . 

Detailed  information  and  substantiating  data  are 
contained  in  numerous  appendices.  Footnotes  appear  at  the 
end  of  the  chapter  wherein  they  are  cited. 
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FOOTNOTE  FOR  CHAPTER  1 
References  A-3  and  A-9. 
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CHAPTER  2 

PARAMETER  GENERATION  AND  SELECTION 

2. 1  Intr eduction 

In  order  to  assess  the  impact  of  future  merchant 
fleets  on  the  Coast  Guard  and  the  Maritime  Administration, 
it  is  first  necessary  to  develop  a  ccncept  of  what 
constitutes  the  future  merchant  fleet.  A  number  cf  recent 
studies^-  have  dealt  with  projections  of  merchant  ship  and 
merchant  fleet  characteristics,  features,  and  related 
trends.  None,  however,  has  been  performed  with  the  express 
purpose  of  evaluating  merchant  ship/fleet  implications  for 
Coast  Guard  and  Maritime  Administration  programs. 

The  initial  task,  therefore,  has  been  to  identify  and 
evaluate,  in  terms  of  potential  importance  tc  CG  and  MarAd 
programs,  a  manageable  number  of  significant 
characteristics  or  aspects  of  future  merchant  sh i ps/ f 1 ee ts . 
A  two-phase  approach  to  this  task,  parameter  generation  and 
parameter  selection,  has  been  undertaken.  Pa  r t i c i pa t ic n  by 
knowledgeable  Coast  Guard  and  Maritime  Administration 
personnel  has  been  the  key  element  in  the  process. 

2 . 2  Parameter  Generation 

2.2.1  Process.  To  accomplish  Phase  1,  a  Parameter 
Generation  Workshop  was  convened  tc  produce  a  list  of 
"things  about  merchant  ships/fleets."  A  small  group 
technique  known  as  "brainwriting"  was  employed  by  the 
participants  listed  in  Table  2-1.  Brain writing  is  a 
creative  exercise  for  generating  lists  cf  items;  it  is 
similar  to  the  familiar  "brainstorming"  technique,  except 
that  it  is  performed  in  silence,  with  ideas  being  written 
rather  than  voiced.  In  order  not  to  constrain  the 
generation  process,  no  evaluation  of  ideas  is  permitted. 
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TABLE  2-1 


PARTICIPANTS 


PARAMETER 

Name 

C.  F.  McFadden 
A.  K.  Nelsen 
M .  Ditto 

F.  J.  Riemer 
J.  Feldman 

T.  J.  Marhevko 
J.  F.  VerPlanck 

G,  P.  Wisneskv 
J.  F.  Kursbaun 
J.  D.  Bannan 
V.  w.  Rinehart 

J.  E.  Margeson,  Jr. 


GENERATION  WORKSHOP 
August  IS,  1979 

FI/CG/MarAd 

FI 

FI 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

Ma  r  Ad 
CG 


Office/Staff  Symbol 

G-MP-3/MSM 

G-MP-3///MSM 

G-DP-2 

G-DSA-3 

WLE-3 

WLE-4 

G-CPE 

G -WLE-4 

M-94  0 

G-CPE 
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Five  brainwriting  sessions  were  performed;  the  sessions 
focused  in  turn  on  Ocean  Usage,  Ship  Operations,  Ship 
Characteristics,  Land-Sea  Interface,  and  Environmental, 
Safety,  Legal  Constraints.  These  five  broad  areas  were 
intended  to  assure  that  participants  would  consider  the 
whole  range  of  the  subject.  Between  sessions,  participants 
had  an  opportunity  to  peruse  the  outline  of  each  bread  area 
(Table  2-2)  and  associated  lists  of  CG/MarAd  clientele. 
This  information  served  to  focus  participants'  thinking  and 
stimulate  ideas.  Details  of  the  Parameter  Generation 
Workshop  are  contained  in  Appendix  A. 

2.2.2  Resul ts.  The  12  Parameter  Generation  Workshop 
participants,  in  the  five  brainwriting  sessions,  produced  a 
list  of  534  items  (in  less  than  two  hours).  The  list  (given 
in  Appendix  B,  Table  B-l),  contains  a  wide  variety  of  items 
with  many  identical,  or  nearly  identical  entries.  An 
iterative  process  of  reviewing,  sorting,  and  aggregating 
under  new  descriptive  headings  was  then  undertaken.  The  72 
headings  given  in  Appendix  B,  Table  B-2,  emerged. 

Many  of  these  headings  address  subjects  which  relate 
to  the  economic,  societal,  or  political  environment  within 
which  future  merchant  ships/fleets  will  exist  or  operate. 
In  other  words,  many  of  these  subjects  are  at  a  higher 
level  or  perspective  than  future  merchant  ships/fleets. 
Reasoning  that  these  higher  level  concerns  should  be 
considered  in  conjunction  with  the  scenarios  (Chapter  3), 
it  was  possible  to  again  reduce  the  list  to  the  34 
candidate  merchant  ship/fleet  parameters  shown  in  Tables 
2-3  through  2-5. 

2. 3  Parameter  Selection 

2.3.1  Process.  Phase  2  of  the  parameter  selection 
process,  evaluation,  began  with  the  list  of  34  candidate 
parameters.  Coast  Guard  and  Maritime  Administration 
personnel  were  asked  to  judge  the  relative  importance  of 
each  candidate  parameter  to  their  respective  pregrams, 
first  by  ranking  and  then  by  magnitude  estimation.  Ranking 


TABLE  2-2 


BROAD  AREAS  OF  CONCERN 


A.  OCEAN  USAGE  (100) 

110  Marine  Resource  Exploration  and  Exploitation 

111  Energy  Extraction 

112  Energy  Production 

113  Mineral  Extraction 

114  Food  Hunting 

115  Food  Production  ( Mar icul ture) 

120  Trade 

121  Trade  Routes  (Origins/Destinations) 

130  Trade  Goods  (Cargo  Types) 

131  Liquid  Bulk 

132  Dry  Bulk 

133  Ore 

134  Slurry 

135  Unitized 

136  Manufactures/Semi-Manufactures 

137  Quantities  of  Trade  Goods 

13S  Shipping  Information  Processing 

150  Defense 

160  Oceanographic  Research 
161  Cartography 

170  Recreation  (Boating-Related) 

180  Ecology  Preservation,  Development  and  Management 

B.  SHIP  OPERATIONS  (200) 

210  Ship  Movement/Routing/Navigation 

211  Harbor 

212  Coastal  (Including  Great  Lakes) 

213  High  Seas 

220  Weather  Reporting  and  Dissemination 

221  Ice  Reporting  and  Dissemination 
230  Ship  Communication 
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231  Harbor 

232  Coastal  (Including  Great  Lakes) 

233  High  Seas 

240  Ship  Fueling  and  Re v  i c  tua  1 1  ing 

250  Cargo  Allocation 

260  Ships  Manpower 

261  Licensing  of  Officers 

262  Certificating  of  Seamen 
253  Training 

270  Ship  Operating  Costs 

C.  SHIP  CHARACTERISTICS  (300) 

310  Ship  Documentation 

311  Registry  and  Ownership 

312  Certification 

313  Admeasurement 

320  Ship  Construction  and  Repair 

321  Construction  Standards 

322  Shipbuilding  Practices  (Including  Research) 

323  Main  and  Auxiliary  Equipment  (Including 
Resea  rch) 

330  Ship  Size 

331  Tonnage 

332  Draft 

333  Beam 

334  Length 

335  Height 

340  Ship  Maneuverability 

350  Basic  Ship  Designs 

351  Conventional 

352  Catamaran 

353  Swath 

354  Submersible 

355  Surface  Skimmer 

360  Cargo  Carrier  Configuration 

361  Hull-Borne 

362  Towed 

353  Lighter  Aboard 
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364  Roll-On  Roll-Off 


LAND-SEA  INTERFACE  (400) 

410  Inter-Modal  Cargo  Movement 
420  Cargo  Handling 

421  Ship  Operations 

422  Terminal  Operations 

430  Port/Terminal 

431  Cargo  Throughput  Capacity 

432  Cargo  Storage  Capacity 

440  Port/Terminal  Manpower 

441  Li  censing /Certification 

442  Training 

ENVIRONMENTAL,  SAFETY,  LEGAL  CONSTRAINTS  (500) 

510  Water  Pollution  Control 

511  Deballasting/Tank  Cleaning  and  Stripping 

512  Port/Terminal  Waste  Transfer,  Storage, 

Di  sposal 

513  Oil  Spill  Prevent’on  and  Abatement 

514  Ocean  Dumping 

520  Air  Pollution  Control 

530  Hazardous  Material  Handling 

540  Safety 

541  Intra-Ship  (Ship  Operating  Standards) 

542  Inter-Ship 

543  Land-Ship 

544  Shipborne  Cargo 

545  Cargo  Transfer 

546  Terminal  Storage 

547  Personnel 

560  Maritime  Law  Enforcement 

561  Customs  and  Smuggling 

562  Admiralty  Law 

565  Piracy,  Barratry,  Hijacking 

570  Protection  of  Offshore  Assets 
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is  a  simple,  commonly  used  technique  for  establishing 
priorities.  Manipulation  of  the  resulting  ordinal  data  is 
difficult,  however.  Magnitude  estimation,  on  the  other 
hand,  produces  information  on  a  ratio  scale  (like  most 
relationships  in  the  physical  sciences)  to  which  all 
mathematical  and  statistical  procedures  may  be  applied.  In 
magnitude  estimation,  the  respondent  is  asked  to  express 
the  value  of  some  item  in  terms  of  a  multiple  or  fraction 
of  the  value  of  some  other  item:  "If  A  is  worth  100,  what 
is  B  worth?"  Ranking  of  items  is  a  useful  preliminary  step 
to  magnitude  estimation.  Details  of  the  parameter 
evaluations  are  contained  in  Appendices  C,  D,  and  E. 

2.3.2  Results  .  Summaries  of  parameter  importance 
estimates  are  given  in  Tables  2-3  through  2-5  for  Maritime 
Administration,  Coast  Guard,  and  combined  responses, 
respectively.  2  The  combined  summary  represents  responses 
from  five  MarAd  and  11  CG  participants,  with  MarAd 
responses  do ub 1 e-we ig h ted  in  order  to  achieve  a  balanced 
view  of  MarAd/CC  importance  estimates. 

2.3.3  Parameter  Selection  Criteria .  The  following 
criteria  have  been  used  in  selecting  parameters  for  further 
analysis  in  the  study: 

1.  The  candidate  parameter  should  be  relatively 
important  to  MarAd,  CG,  or  both. 

2.  The  candidate  parameter  should  be  expressible  as 
a  trend,  i.e.,  as  time  series  data. 

3.  Historical  data  for  the  candidate  parameter 
should  be  reasonably  available. 

4.  The  final  list  should  include  approximately  12 
parameters . 

To  satisfy  Criteria  1  and  4,  parameters  were 
tentatively  selected  as  summarized  in  Appendix  B,  Table 
B-3,  by  considering  the  seven  candidates  highast-ranked  by 
MarAd  and  by  CG.  (The  distribution  of  candidate  parameter 
weights  may  be  seen  in  Appendix  B,  Figure  B-l.) 
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TABLE  2-3 


PARAMETER  IMPORTANCE  ESTIMATES 


MARITIME  ADMINISTRATION  RESPONSES 


MEAN  NORMALIZED  RESPONSES  BY  THE  CROUP  OP 

5  i 

RESPONDENTS 

MEAN 

STANDARD 

SCORE 

DEV  1 

RANK 

♦  1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

0.03874 

0.18052 

10 

♦  2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

0.03298 

0.01544 

18 

PORT-TO-PORT) 

♦  3 

220:  COLLISION/GROUNDING  AVOIDANCE 

0.05074 

0.14512 

4 

4 

240:  COMMUNICATIONS 

0.03971 

0.01040 

9 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 

0.02448 

0.00976 

26 

♦  6 

(TRAINING  COSTS) 

2b0:  LICENSING/CERTIFICATION  OF 

0.01913 

0.01869 

29 

SHIP  PERSONNEL 

7 

290:  SHIP  MANNING  LEVELS 

0.03538 

0. 014“’0 

14 

♦  8 

300:  SHIP  OPERATING  COSTS 

0.06072 

0. 01467 

2 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

0.03584 

U. 01611 

13 

♦  10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

0.06622 

0.04199 

1 

(U.S.  FLEET) 

11 

350S :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

0.02652 

0.01120 

24 

(FLAGS  OF  CONVENIENCE  (FOC) ) 

12 

370:  HULL  FEATURES 

0.00802 

0.00551 

33 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

0.05753 

0.01852 

3 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 

0.03355 

0.00679 

16 

♦  15 

(AGE  OF  U.S.  FLEET! 

400:  SHIP  CONSTRUCTION,  GENERAL 

0.04489 

0.02217 

6 

16 

410A:  SHIP  PROPULSION 

0.03783 

0.01479 

11 

♦  17 

(TYPE  OF  PLANT) 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

0.  04736 

0.00611 

5 

18 

4 IOC:  SHIP  PROPULSION 

0.02407 

0.0138V 

27 

♦  19 

(HORSEPOWER) 

420:  SHIP  SIZE 

0. 04099 

0.02321 

8 

♦  20 

430:  SHIP  MANEUVERABILITY 

0. 02770 

0.01935 

23 

21 

440:  SHIP  DESIGNS,  GENERAL 

0.02857 

0.03111 

22 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

0.03625 

0.01551 

12 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

0.01753 

0.00752 

31 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

0.01820 

0.01954 

30 

25 

520:  CARGO  HANDLING,  SHIP 

0.02927 

0.02582 

21 

26 

530:  CARGO  HANDLING,  TERMINAL 

0.03302 

0.01729 

17 

27 

540:  PORT  FACILITIES,  GENERAL 

0.  03036 

0.01 769 

19 

♦  28 

550:  SHIP  TURN-AROUND  TIME 

0.04295 

0.01594 

7 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

0.03527 

0.04160 

15 

♦  30 

570:  HA  RBOR/CIIANN  EL/TERM  INAL  TRAFFIC 
(TRAFPIC  DENSITY) 

0.02162 

0.01604 

2b 

31 

600A:  POHT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

0.02541 

0.02293 

25 

32 

600B:  POKT/TEHM INAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

0.03025 

0.01961 

20 

33 

61 OA:  POHT/TERMINAL  PERSONNEL:  TRAINING 
OUAL1FICATION  (TRAINING) 

AND 

0.01029 

0.00394 

32 

34 

6100:  FOIIT/TEHMJNAL  PERSONNEL:  TRAINING 

AND 

0.00527 

0.00269 

34 

QUA  LI El CAT I ON  (L IC LNS I NG/C  EkTI F IC  AT ION ) 
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TABLE  2-4 

PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

MEAN  NORMALIZED  RESPONSES  BY  THE  GROUP  OF  11  RESPONDENTS  MEAN  STANDARD 

SCORE  DEV  RANK 


♦l 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

0.06216 

0.02659 

4 

♦  2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

0.05228 

0.04294 

6 

♦  3 

220:  COLLISION/GROUNDING  AVOIDANCE 

0.09827 

l).0*»582 

1 

4 

240:  COMMUNICATIONS 

0.06149 

0. 0**991 

5 

5 

2n0:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

0.04131 

0.09520 

14 

♦  * 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

0.05038 

0.04459 

8 

7 

290:  SHIP  MANNING  LEVELS 

0.04502 

0.06498 

12 

♦  8 

300:  SHIP  OPERATING  COSTS 

0.03776 

0.30390 

17 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

0.03371 

0.08587 

23 

♦  10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(U.S.  FLEET) 

SHIPS 

0.04377 

0.23698 

13 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(FLAGS  OF  CONVENIENCE  (FOC)) 

SHIPS 

0.0286*' 

0.13165 

26 

12 

370:  HULL  FEATURES 

0.03851 

0.10411 

16 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

0.0893** 

0.89*>24 

3 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

0.03574 

0.11392 

20 

♦15  400:  SHIP  CONSTRUCTION,  GENERAL 

0.03242 

0.10522 

24 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

0.02670 

0.07962 

28 

♦  r» 

410B :  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

0.03517 

0.16098 

21 

18 

4 10C:  SHIP  PROPULSION 
(HORSEPOWER) 

0.02252 

0.05466 

30 

♦  19 

420:  SHIP  SIZE 

0.04576 

0.04423 

11 

♦  20 

430:  SHIP  MANEUVERABILITY 

0.05190 

0.05028 

7 

21 

440:  SHIP  DESIGNS,  GENERAL 

0.03671 

0.03074 

19 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

0.0345** 

0.15840 

22 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

0.03146 

0.07115 

25 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

0.04001 

0.18063 

15 

25 

520:  CARGO  HANDLING,  SHIP 

0.04*»64 

0.16523 

9 

26 

530:  CARGO  HANDLING,  TERMINAL 

0.04744 

0.20344 

10 

27 

540:  PORT  FACILITIES,  GENERAL 

0.02816 

0.05670 

27 

♦  28 

550:  SHIP  TURN-AROUND  TIME 

0.019*'4 

0.06838 

32 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

0.03774 

0.05586 

18 

♦  30 

5’0:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

0.08968 

0.11023 

2 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

0.00841 

0.02870 

34 

32 

600B:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

0.010*»] 

0.05453 

33 

33 

610A:  PORT/TEPM INAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (TRAINING) 

0.02041 

0.06793 

31 

34 

610B :  PORT/TERMINAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (LICENSING/CERTIFICATION) 

0.02335 

0.08582 

29 
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TABLE  2-5 


PARAMETER  IMPORTANCE  ESTIMATES 
COMBINED  MAKAD/COAST  GUARD  RESPONSES 


MEAN  NORMALIZED  RESPONSES  BY  THE  GROUP  OF 

21 

RESPONDENTS 

MEAN 

STANDARD 

SCORE 

DEV  1 

RANK 

♦  1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

0.07231 

0.19501 

5 

♦  2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

0.04294 

0.02900 

13 

PORT-TO-PORT) 

♦  3 

220:  COLLISION/GROUNDING  AVOIDANCE 

0.09095 

0.18147 

3 

4 

240:  COMMUNICATIONS 

0.04923 

0.04072 

6 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 

0.03176 

0.04188 

26 

♦  6 

(TRAINING  COSTS) 

280:  LICENSING/CERTIFICATION  OF 

0.03690 

0.04119 

22 

SHIP  PERSONNEL 

7 

290:  SHIP  MANNING  LEVELS 

0.03967 

0.03764 

18 

♦  8 

300:  SHIP  OPERATING  COSTS 

0. 10564 

0.66482 

1 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

0.03812 

0.06357 

19 

♦lO 

350A :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

0.08318 

0.33356 

4 

(U.S.  FLEET) 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

3H.PS 

0.03405 

0.09206 

24 

(FLAGS  OF  CONVENIENCE  (FOC) ) 

12 

370:  HULL  FEATURES 

0.02033 

0.03631 

32 

13 

390A :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

0.10550 

0.51717 

2 

14 

3903:  CONSTRUCTION  TECHNOLOGIES 

0.03969 

0.07657 

17 

♦  19 

(AGE  OF  U.S.  FLEET) 

400:  SHIP  CONSTRUCTION,  GENERAL 

0.04783 

0.11088 

9 

16 

410A:  SHIP  PROPULSION 

0.03990 

0.08844 

16 

♦  17 

(TYPE  OF  PLANT) 

41UB :  SHIP  PROPULSION 

0.06096 

0.18826 

6 

(FUEL  CONSUMPTION) 

18 

410C :  SHIP  PROPULSION 

0.02491 

0.04034 

29 

♦  19 

(HORSEPOWER) 

420:  SHIP  SIZE 

0.04266 

0.03185 

14 

♦  20 

430:  SHIP  MANEUVERABILITY 

0.04010 

0.03488 

15 

21 

440:  SHIP  DESIGNS,  GENERAL 

0.03201 

0.02952 

25 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

0.04562 

0.  12989 

11 

23 

490B :  INTERHODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

0.02332 

0.03027 

31 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

0.02558 

0.05775 

28 

25 

520:  CARGO  HANDLING,  SHIP 

0.03708 

0.07288 

21 

26 

530:  CARGO  HANDLING,  TERMINAL 

0.04351 

0.10018 

12 

27 

540:  PORT  FACILITIES,  GENERAL 

0.03042 

0.04210 

27 

♦  28 

550:  SHIP  TURN-AKOUNO  TIME 

0.04728 

0.14294 

10 

29 

560:  HARDOR/CHANNEL  IMPROVEMENT 

0.03489 

0.04324 

23 

♦  30 

570:  HARBOR/CHANNEL/TERHINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

0.05722 

0.07602 

T 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  H3HT  WORKERS) 

0.02376 

0.06564 

30 

32 

6003:  PORT/TEHMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

0.03793 

0.20789 

20 

33 

61 UA:  PORT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

0.01523 

0.02628 

33 

34 

6100:  PORT/TERMINAL  PERSONNEL:  TRAINING 

AND 

0.01208 

0.02392 

34 

QUALIFICATION  (LIC ENS ING/CLKT1 F ICATION ) 
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It  was  subsequently  found  that  most  of  the  candidates 
also  satisfied  Criteria  2  and  3.  Candidates  240 


r 


(Communications)  and  390A  (Construction  Technologies: 
Shipbuilding  Productivity)  gave  trouble,  however.  The 
Parameter  Generation  Workshop  indicated  interest  primarily 
in  short  range  ( shi p- to-shi p ,  voice)  communications.  As  a 
result  of  the  Vessel  Br idge-to-Br idge  Radiotelephone  Act  of 
1971  (PL  92-63),  virtually  all  commercial  vessels  are 
required  to  have  VHF  capability.  Since  99.71%  of  active 
marine  radiotelephone  station  licenses  had  VHF  allocations 
by  October  1979,3  this  trend  is  no  longer  very  interesting. 
There  is  probably  some  relationship  between  VHF  capability 
and  the  incidence  of  collisions,  but  no  quantifiable  time 
series  data  could  be  found. 

Shipbuilding  productivity,  as  measured  by  compensated 
gross  registered  tonnage  (CGRT)  per  average  monthly  ship 
construction  employment,  was  investigated.  (CGRT  attempts 
to  standardize  the  measure  of  effort  required  to  build 
ships  of  different  types  and  sizes).  However,  this  ratio, 
applied  to  1970-1978  data,  varied  so  wildly  (21.2  to  42.7) 
that  its  validity  was  suspect,  corroborating  earlier  MarAd 
findings  that  "No  method  for  its  (shipbuilding 
productivity]  accurate  measurement  has  been  found,  nor  has 
one  been  devised."^ 

Since  Candidates  240  and  390A  did  not  satisfy  all 
criteria,  a  second  selection  was  made.  This  second 
selection  consisted  of  the  eight  candidates  highest-ranked 
by  MarAd  and  by  CG,  thereby  adding  Candidates  280 
(Licensing/Certification  of  Ship  Personnel)  and  420  (Ship 
Size)  to  the  initial  list.  By  deleting  Candidates  240  and 
390A,  a  final  list  of  12  parameters  which  satisfied  all 
selection  criteria  was  obtained  (see  Table  2-6). 

Up  to  this  point  the  parameters  had  been  stated  in 
descriptive  but  imprecise  terms.  More  precise  parameter 
statements  have  evolved  during  the  quantification  process 
(which  is  discussed  in  detail  in  Appendices  F-Q) ,  and  are 
given  in  Chapter  4. 


TABLE  2-6 


FINAL  PARAMETER  LIST 

Traffic  Control  and  Pilotage  (Parameter  190) 

Shipboard  Navigation  (Voyage  Duration,  Port-to-Port) 
(Parameter  210) 

Collision/Grounding  Avoidance  (Parameter  220) 
Licensing/Certification  of  Ship  Personnel  (Parameter  230) 
Ship  Operating  Costs  (Parameter  300) 

Registry,  Ownership  and  Certification  of  Ships  (U.S.  Fleet) 
(Parameter  350\) 

Ship  Construction,  General  (Parameter  400) 

Ship  Propulsion  (Fuel  Consumption)  (Parameter  410B) 

Ship  Size  (Parameter  420) 

Ship  Maneuverability  (Parameter  430) 

Ship  Turn-Around  Time  (Parameter  550) 

Harbor/Channel/Terminal  Traffic  (Traffic  Density) 
(Parameter  570) 
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2.4  Summary 

The  parameter  generation  and  selection  process  began 
by  eliciting  a  long  list  of  items  of  importance  about 
future  merchant  ships/fleets  from  MarAd/CG  pa r t i ci pants . 
The  list  was  reviewed,  sorted,  and  aggregated  under  a 
shorter  list  of  subject  headings.  High  level  subjects  were 
then  reserved  for  consideration  with  the  scenarios  (Chapter 
3);  the  remaining,  merchant  fleet-oriented  subjects 
(candidate  parameters)  were  referred  again  to  MarAd/CG 
participants  for  estimates  of  relative  importance,  and 
those  candidates  which  satisfied  the  selection  criteria 
have  been  adopted  as  the  parameters.  These  12  parameters 
collectively  describe  and  characterize  the  future  merchant 
fleet  for  the  purposes  of  this  study. 


2-13 


FOOTNOTES  FOR  CHAPTER  2 


1.  See  References  A-4  through  A-7,  A-19,  A-20. 

2.  The  summary  importance  estimates  have  been  produced  on 
the  assumption  that  the  group  responses  for  each 
parameter  should  approximate  a  two-parameter 
log-normal  distribution,  i.e.,  that  the  distribution 
is  unimodal  and  postively  skew  with  a  minimum  value  of 
zero  (since  minimum  importance  estimates  greater  than 
zero  were  required  of  the  respondents).  While  a  normal 
distribution  might  have  been  selected,  skewness  is 
apparent  in  the  results  (since  mean  scores  are 
frequently  less  than  4  or  5  times  the  standard 
deviation),  hence  a  log-normal  distribution  appears  to 
be  appropriate,  although  no  statistical  tests  have 
been  applied.  See  Reference  F-10. 

3.  Reference  F-ll. 

4.  References  B-21  and  B-22. 
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CHAPTER  3 

SCENARIO  SUMMARIES 

3. 1  Introduction  and  Overview 

Having  identified  merchant  fleet  parameters  to  be 
investigated  in  Chapter  2,  the  future  conditions  which 
would  affect  them  were  then  postulated.  To  do  this  the 
three  alternative  future  scenarios  (Resource  Allocation, 
Hardship,  Expansive  Growth)  developed  in  the  antecedent 
study*  were  employed.  Each  scenario  represents  a  plausible 
chain  of  future  developments  and  internally  consistent 
relationships.  The  scenarios  differ  or  diverge  according  to 
the  themes  suggested  by  their  titles.  None  of  the  scenarios 
is  an  extrapolation  of  recent  history.  In  a  sense  the 
scenarios  delineate  three  extreme  courses  of  future 
history.  Actual  developments  may  wend  a  course  in  the 
middle  ground  among  these  extremes. 

Descriptions  of  the  three  scenarios  are  presented  in 
this  chapter.  The  original  scenarios  have  been  extended  to 
2005  (from  2000)  and  slightly  modified  to  address  those 
aspects  of  particular  relevance  to  merchant  fleets. 
Fundamental  assumptions  are  given  in  Table  3-1.  Charts  and 
tables  describing  some  of  the  important  trends  are  also 
included  at  the  end  of  the  chapter.  Many  events  have  been 
considered  in  the  development  of  the  scenarios,  and  their 
occurrence  or  non-occurrence  may  be  inferred  from  the 
scenario  descriptions.  In  addition,  a  number  of  explicit 
merchant  fleet-related  events  (Table  3-2)  have  been  woven 
into  the  scenarios. 

Each  description  concludes  with  a  list  of  Major 
Problem  Areas  (MPAs)  which  succinctly  summarize  the 
scenario.  Although  two  or  more  scenarios  may  imply  some  of 


3-1 


TABLE  3-1 


FUNDAMENTAL  SCENARIO  ASSUMPTIONS 


Characteristics 

Resource  Allocation 

Hardship 

Population 

Growth 

Moderate  (2.1  births 
per  woman) 

High  (2.7  births 
per  woman) 

Gross 

National 

Product 

Growth 

Moderate  (3.4  percent 
average  annual  growth 
rate) 

Low  (1.9  percent 
average  annual 
growth  rate) 

Government 

Role 

Substantial  regula¬ 
tion  for  planned 
growth 

Ineffective  and 
incapable  of  any 
sustained  policy 
direction 

Unemployment 

Rate 

Moderate  (6.5 
percent 

Very  high  (9 
percent) 

Raw  Materials 

Emphasis  cn  domestic 
sources  and  conser¬ 
vation 

Limited  exploita¬ 
tion  of  domestic 
resources 

International 

Relations 

After  a  period  of 
retrenchment,  the 
United  States 
provides  a  stabiliz¬ 
ing  influence  in 
the  last  half  of 
the  period 

Hie  United  States 
is  isolationist 
and  fortress-like 

*Five  percent  is  assumed  to  be  the  unemployment  rate  at  full 


Expansive  Growth 

Low  (1.7  births 
per  woman 

High  (4.9  percent 
average  annual 
growth  rate) 


Little  control, 
favoring  a 
laissez  faire 
economy 

Low  (6  percent) 

Full  exploita¬ 
tion  of  domestic 
resources 

The  United  States 
is  a  dominant 
world  power 


employment. 
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TABLE  3-2 


MARITIME  EVENTS  CONSIDERED 


Waterborne  transport  develops  a  sharp  competitive 
edge  in  the  domestic  transport  of  ncn-per i shabl e  bulk 
i terns . 

Rebating  in  some  form  is  permitted. 

American  carriers,  ports  and  harbors  are  plagued  by 
terrorists  or  pirates. 

Numbers  of  jobs  decline  in  traditional  maritime 
occupations . 

LNG  terminal  building  program  continues  to  expand. 

Soviet  merchant  marine  triples  its  carriage  in  the 
U.S.  liner  trades. 

There  is  a  major  initiative  from  business  or 
government  {or  both)  to  revitalize  U.S.  shipping 
and/or  shipbuilding. 

There  is  a  global  slump  in  the  shipbuilding  industry. 

One  or  more  American  carriers  declares  bankruptcy. 

Operating  subsidies  are  increased  tc  cover  up  to  100% 
of  foreign  levels. 

U.S.  liner  trade  conferences  remain  open. 

Carriers  are  permitted  to  compete  on  the  basis  of 
rates  as  well  as  service,  schedules. 

Regulatory  powers  of  the  Federal  Maritime  Commission 
are  expanded. 

Limitations  on  subsidized  lines  are  relaxed. 

User  taxes  are  applied  to  shipping,  other  forms  of 
surface  transportation. 

U.S.  Navy  embarks  on  major  building  program  to 
achieve  numerical  superiority  over  the  Soviets  in  its 
non-carrier  fleet. 

Year-round  shipping  becomes  feasible  on  the  Great 
Lakes . 
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the  same  MPAs,  this  is  not  generally  the  case  because  the 
scenario  themes  are  so  different.  Each  scenario  is 
therefore  described  by  a  unique  set  of  MPAs  which  could 
affect  the  parameters.  Chapter  4  analyzes  the  MPA 
influences  on  the  parameters. 

3. 2  Summary  of  the  Resource  Allocation  Scenario 
3.2.1  Resource  Allocation:  1980-1985.  The  background 
scenario  assumes  a  major  commitment  to  a  federally 
coordinated  effort  to  assist  resource  allocation  and 
economic  development.  The  emphasis  is  on  moderation  in 
energy  use  and  the  rate  of  economic  growth  and  on 
cooperation  among  business,  government  and  the  citizenry. 
Urban  revitalization  and  individual  self-realization  are 
also  elements  in  the  scenario.  The  new  policies  create  some 
problems  for  the  U.S.  in  its  relations  with  a  number  of 
developing  countries  and  with  the  European  Community. 
Concern  over  global  resource  scarcities  provides  the  basis 
for  much  of  the  conflict  between  the  developing  countries 
and  the  advanced  industrial  nations. 

In  the  maritime  environment,  the  1980s  open  with 
continuing  slumps  in  the  shipbuilding  industry  and 
persistent  problems  within  the  American  shipping  industry, 
which  is  plagued  with  high  costs,  labor  disputes  and  tough 
competition  from  state-supported  carriers.  At  the  same 
time,  conflict  over  the  regulation  of  the  conferences 
continues  between  the  Federal  Maritime  Commission  and  the 
Justice  Department. 

Against  this  background,  in  the  early  1980s  the  U.S. 
formulates  a  new  maritime  policy,  which  is  characterized  by 
a  strong  bias  toward  federal  regulation  and  a  continuing 
concern  about  possible  antitrust  violations.  The  new  policy 
includes  open  conferences,  prohibition  of  rebates,  a 
strengthened  Federal  Maritime  Commission,  competition  on 
the  basis  of  rates  within  the  conferences,  increased 
ceilings  on  operating  and  construction  subsidies,  and  a 
somewhat  greater  permissiveness  in  allowing  subsidized 
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ships  to  operate  in  the  fo  re  ign- to- fo  r  e  ign  trades  at  least 
on  a  temporary  basis. 

There  is  relatively  little  immediate  relief  derived 
from  the  new  policy,  primarily  because  of  the  heavy  demands 
being  made  on  existing  federal  funds  by  other  elements  of 
the  resource  allocation  policy.  Internationally,  the  often 
strained  relations  between  the  U.S.  and  its  trading 
partners  do  little  to  aid  the  U.G.  shipping  industry.  In 
spite  of  numerous  rearrangements  which  occur  in 
internat ional  trade  patterns  during  this  period,  the  net 
effect  on  U.S.  flag  ships  is  relatively  slight.  Domestic 
development  of  resources  serves  to  increase  domestic 
waterborne  traffic,  however,  and  intensify  the  demand  for 
port  and  harbor  development.  The  shipyards  remain 
depressed,  labor  unrest  prevails,  and  the  federal 
government  finally  initiates  a  retraining  program  aimed  at 
enhancing  the  flexibility  of  the  maritime  labor  force. 

In  sum,  by  1935  the  United  States  has  a  new  maritime 
policy,  but  the  maritime  industries  have  as  yet  experienced 
little  relief.  The  national  preoccupation  with  resource 
management  and  urban  development  has  left  little  time  or 
funds  for  addressing  the  special  problems  of  the  maritime 
industr ies. 

3.2.2  Resource  Allocation:  1935-2005.  During  this  period 
the  economy  seems  to  be  running  smoothly,  although  the 
country  has  developed  a  certain  dependence  on  federally 
planned  initiatives.  Coordinated  planning  is  benefiting 
business  and  municipal  governments  and  helping  to  provide 
the  nation  with  a  well-coordinated  transportation  system, 
supported  by  an  advanced  telecommunications  system.  The 
national  success  with  resource  allocation  is  gradually 
restoring  the  U.S.  to  its  former  prominence  in  wo  rid 
politics,  as  the  U.S.  is  viewed  as  a  model  for  developed 
country  resource  management.  This  period  witnesses  a  steady 
improvement  in  the  relationships  between  developed  and 
developing  countries  and  the  formulation  of  a  united 
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developed-country  policy  on  petroleum  development,  which 
effectively  reduces  the  power  of  OPEC. 

The  smooth  functioning  of  the  national  economy  after 
1985  enables  the  Congress  to  turn  its  attention  to 
previously  neglected  problem  areas,  including  the  state  of 
the  U.S.  merchant  marine.  At  this  time  the  federal 
government  allocates  increased  subsidy  funds  and  also 
commits  itself  to  substantially  increasing  the  size  of  the 
Navy.  Both  of  these  policies  have  an  immediate  impact  on 
the  U.S.  shipyards,  which  find  themselves  deluged  with 
orders.  The  new  orders,  however,  bring  to  the  surface  some 
of  the  underlying  tensions  within  the  shipbuilding 
industry,  and  new  agreements,  which  call  for  stepped-up 
automation  of  the  yards  and  retraining  programs  for 
superfluous  workers,  are  worked  out  among  the  yards,  the 
affected  unions,  and  the  federal  government. 

In  general,  the  merchant  marine  is  prospering,  though 
subsidized  ships  in  particular  still  find  it  difficult  to 
compete  in  many  instances.  As  the  U.S.  takes  the  lead  in 
recognizing  Third  World  claims  for  more  equitable  price 
levels  for  no n- r en e wa b 1 e  resources,  there  are  often 
side-effects,  including  the  negotiation  of  bilateral 
agreements  and  the  opening  of  new  markets  to  U.S.  goods, 
that  increase  the  trade  share  of  U.S.  flag  ships. 

Domestically,  the  shipping  industry  continues  to  enjoy 
an  enhanced  competitive  position  as  the  waterborne  mode  is 
favored  for  the  shipment  of  raw  materials  and  hazardous 
substances.  As  shipping  levels  increase  in  every  sector  of 
waterborne  trade,  the  demands  for  port  development,  harbor 
improvement,  and  the  creation  of  deepwater  ports  place  a 
heavy  burden  on  available  funding  sources. 

3.2.3  Major  Problem  Areas.  Table  3-3  is  a  concise  list  of 
Major  Problem  Areas  arising  in  Scenario  R.  These  MPAs  were 
identified  in  the  antecedent  study2  which  serves  as  a  basis 
for  this  more  detailed  analysis. 


TABLE  3-3 


MAJOR  PROBLEM  AREAS  IN  THE  RESOURCE  ALLOCATION  SCENARIO 


1.  Generally  depressed  U.S.  shipbuilding  industry,  some 
recovery  after  1990. 

2.  Conflicts  between  the  navy  and  the  merchant  marine 
over  utilization  of  available  shipbuilding  capacity. 

3.  Shortage  of  funds  for  construction  subsidies,  eases 
somewhat  after  1990. 

4.  Shifting  trade  routes,  demand  for  fleet  flexibility. 

5.  Upward  cost  pressures  on  building,  labor,  safety, 
energy  (averaging  4-5%  a  year). 

6.  Lagging  port  development  (including  deepwater) 
because  of  resistance  or  lack  of  funds. 

7.  Security  problems  in  foreign  ports,  especially  in  the 
1930s. 

8.  Unemployment  in  the  traditional  maritime  trades 
because  of  depressed  trade  in  the  1980s. 

9.  Concentration  of  liner  traffic  in  a  small  number  of 
major  ports. 

10.  Growth  in  the  non-liner  trades. 

11.  Increased  demand  for  waterborne  transport  of 
energy-raw  materials  domestically. 

12.  Heavy  demand  on  waterborne  mode  for  transportation  of 
hazardous  cargo. 

13.  Demand  for  increased  use  of  alternative  fuels  in 
waterborne  shipping. 

14.  Demand  for  rapid,  extensive  introduction  of 
automation  and  compu t e r - c c n t r c  1 1  e  d  production 
procedures  and  use  of  advanced  design  in  the 
shipbuilding  industry. 

15.  Demand  for  intermodal  coordination. 
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3.3  Summary  of  Hardship  Scenario 


3.3.1  Hardship  Scenario:  1930-1995.  In  this  background 
scenario,  the  economic  problems  of  the  late  1970s  persist 
into  the  early  1980s.  Problems  of  reconciling  resource 
demands  and  supplies,  rising  inflation  and  low  economic 
growth  remain  as  neither  the  public  nor  the  private  sector 
seems  capable  of  coping  with  the  gathering  crisis. 

Government  initiatives,  though  usually  inadequate  or 
even  counter-productive,  keep  government  spending  high. 
Industry,  on  the  other  hand,  finds  itself  facing  capital 
shortages  and  crippling  strikes.  Recurrent  scarcities  of 
raw  materials  lead  the  government  to  attempt  energy  and 
resource  rationing  by  1985,  but  this  only  compounds  the 
economic  disorientation.  As  unemployment  continues  to  be 
high,  the  public's  demands  for  jobs  thwart  the  progress  ot 
automation.  All  modes  of  transportation  are  strained  to  the 
limit  as  revenues  prove  inadequate  to  meet  maintenance  and 
capital  needs. 

Internationally,  the  U.S.  becomes  increasingly 
isolationist  during  the  early  1930s.  U.S.  capacity  for 
effective  action  in  international  relations  is  reduced  by 
domestic  social  unrest  and  economic  stagnation,  even  as  the 
military  capabilities  and  diplomatic  and  economic  influence 
of  America's  adversaries  are  increasing.  American  relations 
with  traditional  trading  partners  among  the  developed 
countries  are  strained. 

Although  by  the  early  1930s  the  problems  of  the 
maritime  industries  are  of  major  proportions,  with  mortgage 
defaults,  o  ve r t o n na g  i  ng ,  and  high  unemployment  common, 
neither  the  public  nor  the  private  sector  seems  capable  of 
providing  relief.  The  federal  agencies  primarily  concerned 
with  the  regulatiion  of  the  maritime  industries  seem  almost 
totally  immersed  in  internal  struggles  for  control  of 
maritime  policy.  Just  as  the  carriers  and  shippers  blame 
their  troubles  on  the  federal  government,  the  agencies 
blame  the  carriers  themselves  for  ove r to nnag i ng  and  ascribe 


industry  losses  to  poor  management,  ineffective  planning 
and  general  inefficiency.  Piecemeal  legislation  attempted 
by  the  Congress  to  relieve  some  of  the  most  serious 
problems  merely  exacerbates  the  difficulties. 

As  bilateral  agreements  proliferate  in  international 
trade,  the  U.S.  is  frequently  the  loser.  The  U.S.  finds 
itself  frozen  out  of  many  markets  and  left  with  little 
leverage  for  negotiating  equal  access  agreements  for 
American  carriers.  At  the  same  time,  continued  dependence 
on  imported  oil  and  on  transshipping  imports  from  the 
Caribbean  lead  to  increasing  port  congestion  in  some  gulf 
ports.  Despite  the  fact  that  domestic  trade  fails  to  reach 
anticipated  levels,  delays  are  frequent  and  intermodal 
connections  difficult  at  best.  Smaller  ships  and  smaller 
ports  gain  new  importance  in  the  coastwise  trade. 
Insufficient  funds  for  port  development  and  other 
ma r  i  t  ime- r e la  ted  industries  impede  efforts  to  retrain  the 
growing  ranks  of  unemployed  maritime  workers. 

3.3.2  Hardship;  1985-2005.  following  years  of  sluggish 
growth,  the  economy  is  hit  by  a  serious  recession  in  the 
early  1990s.  Increased  government  spending  fails  to  provide 
the  spark  needed  to  bring  the  recovery  of  private  industry. 
Unemployment,  inflation  and  popular  discontent  are  growing 
apace.  Capital  shortages  persist,  as  does  lagging 
technological  development.  Energy  and  raw  materials 
shortages,  municipal  bankruptcies,  and  the  raising  of 
prohibitive  barriers  against  U.S.  exports  all  preoccupy  the 
government.  Unfortunately,  no  consensus  on  appropriate 
domestic  economic  policy  apears  to  exist. 

Because  of  deteriorating  economic  conditions  at  home, 
the  federal  government  is  forced  to  play  an  enlarged  role 
in  the  management  of  the  t r a n s p o r t a t  i  o n  system. 
Nationalization  of  all  public  interstate  transportation 
occurs  in  the  mid-1990s.  Multi-state  regional  authorities 
are  used  to  further  intermodal  coordination. 


The  general  decline  of  the  U.S.  and  its  withdrawal  or 
exclusion  from  major  world  markets  depresses  international 
trade  and  investment.  The  dollar  is  no  longer  the  major 
international  currency.  International  cooperative  efforts 
dwindle  to  a  low  unprecedented  in  modern  times. 

In  spite  of  spasmodic  efforts  to  improve  the  American 
share  of  U.S.  waterborne  foreign  trade  through  cargo 
preferences,  the  lack  of  a  unified  policy  initiative 
actually  results  in  a  declining  share  of  trade  being 
carried  in  U.S.  bottoms.  The  port  and  harbor  facilities  of 
the  U.S.  are  progressively  deteriorating,  again  in  the  face 
of  insufficient  funds  and  a  lack  of  concerted  effort  to 
overcome  deficiencies.  American  shipyards,  unable  to 
compete  for  orders  despite  existing  subsidies,  are  closing 
down.  By  the  late  1980s,  American  foreign  trade, 
particularly  exports,  is  considerably  short  of  projected 
levels,  and  the  total  dependence  of  the  U.S.  on  foreign 
carriers  seems  the  likely  outcome  of  converging  trends. 

After  mere  sporadic  legislation  again  fails  to 
alleviate  the  problems  of  the  merchant  marine,  it  finally 
becomes  the  first  of  the  transport  elements  to  be 
nationalized  in  the  mid-1990s.  Although  this  marks  the 
beginning  of  a  desperate  effort  to  upgrade  the  oceangoing 
transpor ta t ion  system,  funds  remain  limited.  Efforts  are 
made  to  institute  automation  in  shipbuilding  and  plans  are 
laid  to  begin  updating  the  aging  merchant  fleet. 
Na t  i  o n a  1 i za t i o n  does  not  benefit  the  inland  waterway 
system.  Since  the  railroads  are  in  more  immediate  need  of 
upgrading,  available  funds  are  channeled  to  them  rather 
than  to  the  waterway  system.  Generally  no  great  improvement 
is  in  sight. 

3.3.3  Major  Problem  Areas.  Table  3-4  is  a  concise  list  of 
Major  Problem  Areas  arising  in  Scenario  H.  These  MPAs  were 
identified  in  the  antecedent  study^  which  serves  as  a  basis 
for  this  more  detailed  analysis. 
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TABLE  3-4 


MAJOR  PROBLEM  AREAS  IN  THE  HARDSHIP  SCENARIO 


1.  Prolonged  depression  in  the  U.S.  shipbuilding 
industry  results  in  aging  U.S.  merchant  fleet. 

2.  Severe  capital  shortages  in  all  areas  (RSiD,  ports, 
shipping ,  etc . ) . 

3.  De te r i o r a t e d/cc nge s ted  port  and  harbor  facilities; 
inadequate  port  development,  including  LNG, 
deepwater . 

4.  Depressed  trade  levels,  both  import/expert  and 
domestic. 

5.  Poorly  coordinated  intermodal  networks. 

6.  Growing  significance  of  the  small  port  leads  to 
strong  demand  for  RoRos,  small  break-bulk  carriers  in 
the  coastal  trades. 

7.  Persistent  unemployment  in  traditional  maritime 
trades  leads  to  labor  opposition  to  automation. 

8.  Severe  energy  problems,  including  rising  energy 
costs,  rationing,  uncertain  sources  of  supply. 

9.  Security  problems  at  U.S.  docks,  shipyards,  harbors. 

10.  Security  problems  at  foreign  ports. 

11.  Growing  dependence  on  foreign  carriers. 

12.  Fluctuating  levels  of  military  preference  cargo. 

13.  Diplomatic  problems  over  U.S.  maritime  and  economic 
policies. 
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3. 4  Summary  cf  the  Expansive  Growth  Scenario 
3.4.1  Expansive  Grcwth:  1980-1935 .  The  background 

scenario  is  one  of  confident  free  enterprise  and  relatively 
rapid  economic  growth.  The  role  of  government  is  a 
supportive  one.  Funds  for  research  and  development  are 
expanded  as  the  nation  renews  its  confidence  in 
technological  innovation  to  solve  many  of  the  nation's 
problems.  Production  of  domestic  resources  of  energy  is 
expanded.  At  the  same  time,  the  decentralization  process 
continues  as  the  suburbs  proliferate,  placing  special 
demands  on  the  mass  transportation  networks. 
Internationa lly,  U.S.  policy  is  noticeably  imperialistic, 
as  short-term  self-interest  increasingly  defines  the 
relationship  of  the  U.S.  with  other  countries. 

By  1980,  the  depression  in  the  shipbuilding  industry, 
the  sliding  share  of  foreign  trade  enjoyed  by  the  U.S.  flag 
fleet,  and  continuing  conflict  over  regulation  have  made  it 
clear  that  the  time  for  reevaluation  of  the  status  cf  the 
American  merchant  marine  is  at  hand.  In  reaffirming  the 
national  commitment  to  the  existence  cf  a  merchant  marine, 
the  federal  government  accepts  the  idea  of  long-term 
financial  support  for  the  industry.  Congress  enacts 
legislation  permitting  closed  conferences,  pooling  among 
U.S.  carriers,  tying  devices  and  a  degree  of  self-policing, 
at  the  same  time  empowering  the  Federal  Maritime  Commission 
to  establish  "reasonable"  rate  limits.  Rates  are  to  be 
based  on  the  actual  cost  of  transport;  restrictions  on 
dividends  that  can  be  paid  by  subsidized  carriers  will  be 
eliminated.  Unsubsidized  carriers  will  qualify  for  general 
tax  advantages  and  will  continue  to  enjoy  cargo  preference 
and  somewhat  greater  flexibility  in  trade.  The  new 
legislation  also  includes  minimum  crew  size  goals.  Efforts 
will  be  made  to  alleviate  the  problems  of  the  American 
shipyards  by  expanding  available  R  &  D  funds  and  the 
Construction  Differential  Subsidy. 
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Although  U.S.  efforts  to  expand  export  trade  do  not 
meet  with  immediate  success,  ongoing  efforts  to  establish 
bilateral  agreements  with  a  number  of  suppliers  of  raw 
materials  lead  to  shipping  agreements  favorable  to  U.S. 
flag  ships.  The  U.S.  also  moves  to  protect  its  access  to 
foreign  supplies  by  encouraging  the  expansion  of  the  fleet 
of  dry  bulk  carriers  and  supertankers  and  the  rapid 
completion  of  the  necessary  deepwater  ports  to  handle  the 
supertanke  rs. 

During  this  period  a  number  of  problems  are  developing 
which  affect  the  ports.  Decentralization  of  industry  and 
population  increases  the  demand  for  efficient  intermodal 
networks.  Ports  are  becoming  increasingly  congested.  At  the 
request  of  affected  businesses,  the  U.S.  undertakes  a  study 
to  determine  how  best  to  marshal  the  necessary  efforts  for 
upgrading  the  port  system.  Internally,  the  demand  for  the 
waterborne  mode  for  transporting  raw  materials  and  energy 
and  various  hazardous  substances  grows  rapidly. 

3.4.2  Expansive  Growth:  1985-2005.  Domestically,  the 
American  economy  is  booming,  as  private  sector  initiatives, 
supported  by  federal  cooperation,  lead  to  high  rates  of 
growth.  There  is  a  high  demand  for  labor  and  for  all  types 
of  transportation.  Energy  requirements  are  also  high,  but 
delivery  systems  are  adequate  and  supplies  are  no  problem. 
Internationally,  the  U.S.  continues  its  imperialistic 
policies  and  becomes  more  and  more  distrusted,  even  as 
trade  continues  to  grow.  Terrorism  becomes  an  ever-present 
problem. 

As  the  U.S.  opts  for  affluence  and  pursues  policies 
that  increasingly  isolate  it  from  its  allies,  the  nation 
comes  to  view  the  merchant  marine  as  a  vital  industry, 
designed  to  serve  American  business  and  the  larger  national 
interest.  Because  of  this  definition,  the  merchant  marine 
is  treated  in  a  much  different  way  from  most  other  major 
American  businesses.  It  continues  to  be  subject  to  a 
substantial  amount  of  control,  though  this  is  more  because 
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major  export  businesses  demand  it  than  because  of  a  strong 
regulatory  posture  on  the  part  of  the  federal  government. 
By  the  end  of  the  century  the  shipping  industry  is 
relatively  profitable.  A  policy  of  expanding  both  the  naval 
and  merchant  fleets  maintains  U.S.  shipyards  operating  at 
capacity  levels. 

Automation  increases  rapidly  in  the  shipyards;  workers 
in  the  traditional  maritime  industries  are  found  new  jobs 
in  related  industries.  Because  of  the  growing  problem  of 
terrorism,  however,  crew  sizes  cannot  be  reduced  as 
drastically  as  planned.  Domestic  shipping  is  thriving, 
though  both  trucks  and  railroads  are  more  competitive  than 
previously.  Both  security  requirements  and  competition 
complicate  efficient  intermodal  coordination.  Port  and 
harbor  development  appears  to  be  keeping  pace  with  demand. 
3.4.3  Major  Problem  Areas.  Table  3-5  is  a  concise  list  of 
Major  Problem  Areas  arising  in  Scenario  E.  These  MPAs  were 
identified  in  the  antecedent  study^  which  serves  as  a  basis 
for  this  more  detailed  analysis. 

3.5  Key  Trends 

The  following  pages  contain  the  tabular  and  graphic 
displays  of  key  trends  utilized  in  constructing  the 
original  scenarios.  Trend  titles  are  listed  below  for  ease 
of  reference. 
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TABLE  3-5 


MAJOR  PROBLEM  AREAS  IN  THE  EXPANSIVE  GROWTH  SCENARIO 


1.  Strong  demand  for  technologically  advanced  ship 
designs . 

2.  Need  to  be  able  to  import  energy  and  raw  materials  in 
U.S.  ships  (supertankers,  dry  bulk  carriers). 

3.  Demand  for  port  development,  redesign,  including 
deepwater  ports,  LNG  terminals. 

4.  Soaring  energy  costs  lead  to  demand  for 
nuclear-powered  vessels. 

5.  Need  for  improvement  of  intermcdal  systems  spurred  by 
decentralization  of  industry  and  population  and 
increased  competition  among  major  modes  of  domestic 
transport . 

6.  Rapid  growth  in  demand  for  domestic,  including  Great 
Lakes,  waterborne  transportation. 

7.  Shifting  trade  routes,  import  patterns,  but  overall 
strong  growth  in  volume. 

8.  Overlapping  agency  jurisdictions  in  ports  and 
harbors . 

9.  Security  problems  in  foreign  ports. 

10.  Security  problems  in  U.S.  ports  and  offshore 
installations. 

11.  Heavy  demand  on  existing  shipyards  from  both  naval 
and  merchant  marine  orders. 

12.  Increased  demand  for  convertibility  of  skills  in  the 
maritime  industry  labor  force. 

13.  Diplomatic  difficulties  over  U.S.  maritime  and 
economic  policies. 
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3-13 


3-14 
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3-7  Total  Labor  Force  Participation  Rate 

3-8  Ratio  of  Domestic  Production  of  Crude  Oil 

and  Natural  Gas  Liquids  to  Domestic  Demand 
for  Refined  Products 

3-9  Foreign  Waterborne  Commerce  of  the  United 
States 

3-10  Fraction  of  U..S.  Waterborne  Foreign  Trade 
Carried  in  U.S.  Ships  (Imports  and  Exports 
by  Tonnage  for  all  Services) 
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TABLE  3-6 


TOTAL  U.S.  POPULATION  INCLUDING  ARMED  FORCES  OVERSEAS 

(Millions) 


HISTORICAL  DATA 


1950 

152.3 

1964 

191.9 

1951 

154.9 

1965 

194.3 

1952 

157.6 

1966 

196.6 

1953 

160.2 

1967 

198.7 

1954 

163.0 

1969 

202.7 

1955 

165.9 

1970 

204.9 

1956 

168.9 

1971 

207.1 

1957 

172.0 

1972 

208.8 

1958 

174.9 

1973 

210.4 

1959 

177.8 

1974 

211.9 

1960 

180.7 

1975 

213.6 

1961 

183.7 

1976 

215.1 

1962 

186.5 

1977 

216.9 

1963 

189.2 

1978 

218.5 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

224 

228 

220 

1985 

234 

241 

227 

1990 

244 

253 

232 

1995 

253 

271 

239 

2000 

262 

287 

245 

2005 

272 

301 

250 

SOURCE  1 

U.S.  Department  of  Commerce.  Bureau  of  Economic  Analysis.  Business 
Statistics,  1977.  Washington,  D.C.:  Government  Printing  Office, 
March,  1978. 


SOURCE  2 


U.S.  President.  Economic  Report  of  the  President;  Transmitted  to  ; 
the  Congress  January  1979.  Washington,  D.C. :  Government  Printing  j 
Office,  1979.  j 

! 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 
ORIGIN:  TABLE  3-6:  SOURCE  1  ( p . 68 )  and  SOURCE  2  (p.6) 


FIGURE  3-1.  TOTAL  U.S.  POPULATION  INCLUDING  ARMED  FORCES  OVERSEAS 
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TABLE  3-7 


GROSS  NATIONAL  PRODUCT  OF  THE  UNITED  STATES 
(CONSTANT  1973  DOLLARS) 

(Billions) 


HISTORICAL  DATA 


1950 

311.4 

1955 

1403.2 

1951 

876.8 

1955 

1492.1 

1952 

910.3 

1967 

1532.7 

1953 

945.7 

1963 

1599.7 

1954 

933.4 

1959 

1640.3 

1955 

995.9 

1970 

1635.0 

1955 

1017.2 

1971 

1633.7 

1957 

1035.6 

1972 

1781.1 

1959 

1033.5 

1973 

1878.4 

1959 

1095.7 

1974 

1852.2 

1950 

1120.6 

1975 

1828.6 

1961 

1148.8 

1976 

1933.2 

1962 

1215.4 

1977 

2027.0 

1963 

1263.4 

1978 

2105.7 

1964 

1329.3 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

1900.0 

1750.0 

1950.0 

1935 

2300.0 

2000.0 

2400.0 

1990 

2740.0 

2170.0 

3300.0 

1995 

3170.0 

2330.0 

4200.0 

2000 

3500.0 

2500.0 

5100.0 

2005 

4040.0 

2670.0 

6010.0 

Figures  were  calculated  from  constant  1972  dollars  using  a  conver¬ 
sion  factor  of  1.5209. 


SOURCE 

U.S.  President.  Economic  Report  of  the  President;  Transmitted  to 
the  Congress  January  1979.  Washington,  D.C.:  Government  Printing 
Office,  1979. 
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ORIGIN:  TABLE  3-7:  SOURCE  CITED  ( p . 184) 


FIGURE  3-2.  GROSS  NATIONAL  PRODUCT  OF  THE  UNITED  STATES 
(CONSTANT  1978  DOLLARS) 
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TABLE  3-8 


U.S.  INFLATION  RATE 
(ANNUAL  CHANGE  IN  GNP  PRICE  DEFLATOR) 

(Percent) 


HISTORICAL 

DATA 

1930 

-2.2 

1947 

11.7 

1964 

1.4 

1931 

-9.5 

1943 

6.9 

1965 

0.4 

1932 

-10.0 

1949 

-0.6 

1966 

4.7 

1933 

-2.2 

1950 

1.1 

1967 

1.2 

1934 

7.3 

1951 

7.0 

1968 

4.6 

1935 

0.5 

1952 

2.1 

1969 

5.0 

1936 

0.5 

1953 

1.0 

1970 

5.4 

1937 

4.2 

1954 

1.5 

1971 

5.0 

1938 

-1.5 

1955 

1.7 

1972 

4.1 

1939 

-1.5 

1955 

3.2 

1973 

5.9 

1940 

1.5 

1957 

3.5 

1974 

9.6 

1941 

7.6 

1958 

2.7 

1975 

9.6 

1942 

12.3 

1959 

1.6 

1976 

5.3 

1943 

7.1 

1960 

1.8 

1977 

5.8 

1944 

2.7 

1961 

1.3 

1978 

7.4 

1945 

2.3 

1962 

1.1 

1946 

11.9 

1963 

1.5 

R 

H 

PROJECTED  DATA 

SCENARIO 

E 

R 

H 

E 

1980 

7.0 

9.0 

5.0 

1995 

3.5 

9.0 

5.0 

1985 

7.0 

9.0 

5.0 

2000 

3.5 

9.0 

5.0 

1990 

7.0 

9.0 

5.0 

2005 

3.5 

9.0 

5.0 

Data 

before  1955, 

based 

on  the  GNP  of  1958, 

and  data  for  1965- 

1977, 

based 

using 

on  the  GNP 
conversion 

of  1972 
factors 

,  has  been  converted 
of  222.2  and  152.1, 

to  1978  as  a  base 
respectively. 

year 

SOURCE  1 

U.S.  Department  of  Commerce.  Bureau  of  the  Census.  Statistical  Ab¬ 
stracts  of  the  United  States.  Washington,  D.C.:  Government  Printing 
office ,  annua  1 . 


SOURCE  2 

U.S.  Department  of  Commerce.  Bureau  of  the  Census.  Historical  Stat¬ 
istics  of  the  United  States,  Colonial  Times  to  1970~  Bicentennial 
fid  it  ion  pFI  I-.  Washington,  D.O.  :  Government  Printing  Office,  1975. 
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LEGEND:  HISTORICAL  DATA:  Of  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 

ORIGIN:  TABLE  3-8:  SOURCE  1  (Issues  for  1970-1979) 
and  SOURCE  2  (Part  I) 

FIGURE  3-3.  U.S.  INFLATION  RATE 
(ANNUAL  CHANGE  IN  GNP  PRICE  DEFLATOR) 
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TABLE  3-9 


INDEX  OF  INDUSTRIAL  PRODUCTION 


(Index  (1967  =  100)) 


HISTORICAL  DATA 


1950 

44.9 

1965 

89 

1951 

48.7 

19  55 

97 

1952 

50.6 

1967 

100 

1953 

54.8 

1968 

105 

1954 

51.9 

1959 

111 

1955 

58.5 

1970 

107 

1956 

61.1 

1971 

109 

1957 

61.9 

1972 

119 

1958 

57.9 

1973 

129 

1959 

64.8 

1974 

129 

1960 

65.2 

1975 

117 

1961 

66.7 

1976 

129 

1952 

72.2 

1977 

137 

1953 

76.5 

1978 

145 

1964 

81.7 

PROJECTED 

DATA 

SCENARIO 

R 

H 

1980 

152.0 

141.0 

1985 

183. 0 

163.0 

1990 

227.0 

178.0 

1995 

267.0 

191.0 

2000 

303.0 

204.0 

2005 

346.0 

218.0 

8 

8 

0 

3 

1 

8 

6 

7 

8 
3 
8 
8 
1 
1 


E 

160.0 

202.0 

285.0 

368.0 

448.0 

528.0 


SOURCE 

U.S.  Department  of  Commerce.  Bureau  of  Economic  Analysis.  Business 
Statistics,  1977.  Washington,  D.C.:  Government  Printing  Office, 
March,  1978. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 
ORIGIN:  TABLE  3-9:  SOURCE  CITED  (p.19) 

FIGURE  3-4.  INDEX  OF  INDUSTRIAL  PRODUCTION 


TABLE  3-10 


U.S.  BUSINESS  EXPENDITURES  FOR  NEW  PLANT  AND  EQUIPMENT 

(Billicns  of  dollars) 


HISTORICAL  DATA 


1950 

20.21 

1971 

81.21 

1955 

29.53 

1972 

88.44 

1960 

36.75 

1973 

99.74 

1955 

54.42 

1974 

112.40 

1965 

63.51 

1975 

112.78 

1967 

65.47 

1976 

120.49 

1958 

67.76 

1977 

135.80 

1969 

75.56 

1978 

153.92 

1970 

79.71 

1979 

173.33 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

150.00 

139.00 

157.00 

1985 

187.00 

164.00 

200.00 

1990 

222.00 

178.00 

278.00 

1995 

260.00 

190.00 

355.00 

2000 

293.00 

201.00 

431.00 

2005 

332.00 

214.00 

510.00 

Data  exclude  expenditures  of  agricultural  business,  professionals, 
institutions,  and  real  estate  firms,  and  current  account  outlays. 


SOURCE 

U.S.  Department  of  Commerce.  Bureau  of  the  Census.  Statistical  Ab¬ 
stracts  cf  the  United  States.  Washington,  D.C.:  Government  Printing 
Office,  annual. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +  ,  E:  > 
ORIGIN:  TABLE  3-10:  SOURCE  CITED  (Issues  for  1970,74,79) 

FIGURE  3-5.  U.S.  BUSINESS  EXPENDITURES  FOR  NEW  PLANT  AND  EQUIPMENT 
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TABLE  3-11 


TOTAL  GOVERNMENT  (FEDERAL,  STATE,  LOCAL)  EXPENDITURES 
AS  A  PERCENTAGE  OF  GROSS  NATIONAL  PRODUCT 

(Percent) 


HISTORICAL  DATA 


1950 

21.0 

1960 

26.0 

1970 

31.7 

1951 

23.9 

1951 

28.4 

1971 

32.0 

1952 

27.0 

1962 

28.4 

1972 

31.6 

1953 

27.7 

1963 

28.2 

1973 

30.9 

1954 

26.4 

1964 

27.7 

1974 

32.4 

1955 

24.5 

1965 

27.2 

1975 

34.8 

1956 

24.8 

1965 

28.3 

1976 

33.4 

1957 

26.0 

1967 

30.4 

1977 

32.9 

1953 

28.4 

1968 

30.9 

1978 

32.4 

1959 

26.9 

1969 

30.5 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

38.5 

38.5 

33.5 

1935 

42.0 

42.0 

38.0 

1990 

47.0 

47.0 

40.0 

1995 

52.0 

52.0 

43.2 

2000 

57.0 

57.0 

46.0 

2005 

62.0 

62.0 

48.9 

Calculated  by  dividing  total  government  expenditures  by  GNP. 


SOURCE  1 

U.S.  Department  of  Commerce.  Bureau  of  Economic  Analysis.  Business 
Statistics,  1977.  Washington,  D.C.:  Government  Printing  Of f ice , 
March ,  1978 . 


SOURCE  2 

U.S.  President.  Economic  Report  of  the  President;  Transmitted  to 
the  Congress  January  1979.  Washington,  D.C.:  Government  Printing 
Office,  1979. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 
ORIGIN:  TABLE  3-11:  SOURCE  1  (p.l)  and  SOURCE  2  (p.267) 

FIGURE  3-6.  TOTAL  GOVERNMENT  (FEDERAL,  STATE,  LOCAL)  EXPENDITURES 
AS  A  PERCENTAGE  OF  GROSS  NATIONAL  PRODUCT 


3-28 


TABLE  3-12 


TOTAL  LABOR  FORCE  PARTICIPATION  RATE 
(Percent) 


HISTORICAL  DATA 


1950 

59.9 

1953 

59.6 

1951 

60.4 

1954 

59.6 

1952 

60.4 

1965 

59.7 

1953 

60.  2 

1966 

60.1 

1954 

60.0 

1967 

60.6 

1955 

60.4 

1968 

60.7 

1955 

61.0 

1969 

61.1 

1957 

60.6 

1970 

61.3 

1958 

60.4 

1971 

61.0 

1959 

60.2 

1972 

61.0 

1960 

60.2 

1973 

61.4 

1951 

60.2 

1974 

61.8 

1962 

59.7 

1975 

61.8 

PROJECTED  DATA 


R 

SCENARIO 

H 

E 

1930 

50.4 

59.8 

62.  1 

1935 

60.  6 

58.5 

64.5 

1990 

61.0 

59.4 

65.5 

1995 

61.2 

57.9 

66.2 

2000 

61.3 

57.2 

65.8 

2005 

61.4 

57.0 

67.0 

SOURCE 

U.S.  Department  of  Labor.  Bureau  of  Labor  Statistics.  Employment 
and  Earnings,  Vol.  23,  No.  3.  Washington,  D.C.:  Government  Printing 
Of  f ice  ,  September  1976. 
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FIGURE  3-7.  TOTAL  LABOR  FORCE  PARTICIPATION  RATE 
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TABLE  3-13 


RATIO  OF  DOMESTIC  PRODUCTION  OF  CRUDE  OIL  AND  NATURAL  GAS  LIQUIDS 
TO  DOMESTIC  DEMAND  FOR  REFINED  PRODUCTS 

(Percent) 


HISTORICAL  DATA 


1950 

91.4 

19G4 

79.5 

1951 

95.7 

19S5 

78.2 

1952 

94.4 

1965 

79.2 

1953 

93.6 

1967 

81.3 

1954 

90.6 

1968 

79.2 

1955 

89.5 

1969 

76.6 

1955 

90.6 

1970 

76.9 

1957 

90.5 

1971 

73.4 

1958 

82.4 

1972 

68.4 

1959 

83.2 

1973 

63.4 

1960 

81.2 

1974 

62.8 

1961 

81.9 

1975 

61.5 

1962 

80.2 

1976 

55.9 

1963 

80.4 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

59.5 

53.0 

58.0 

1985 

58.0 

45.0 

55.0 

1990 

50.7 

38.0 

48.0 

1995 

43.2 

31.0 

41.0 

2000 

36.0 

24.0 

34.0 

2005 

28.5 

17.0 

27.0 

Calculated  by  dividing  crude  petroleum  production,  natural  gas  plant 
liquids,  and  crude  petroleum  and  unfinished  oils  imported  by  total 
product  demand. 


SOURCE 

U.S.  Department  of  Commerce.  Bureau  of  Economic  Analysis.  Business 
Statistics,  1977.  Washington,  D.C.:  Government  Printing  Office, 
March,  1978. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 
ORIGIN:  TABLE  3-13:  SOURCE  CITED  ( p . 159) 

FIGURE  3-8 

RATIO  OF  DOMESTIC  PRODUCTION  OF  CRUDE  OIL  AND  NATURAL  GAS  LIQUIDS 
TO  DOMESTIC  DEMAND  FOR  REFINED  PRODUCTS 


TABLE  3-14 


FOREIGN  WATERBORNE  COMMERCE  OF  THE  UNITED  STATES 


(Millions  of  short  tons) 


HISTORICAL 

DATA 

1955 

443.7 

1972 

630.0 

1965 

471.4 

1973 

767.4 

1967 

466.0 

1974 

764.1 

1963 

508.0 

1975 

743.7 

1959 

521.3 

1976 

856.0 

1970 

581.0 

1977 

935.3 

1971 

565.0 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

970.0 

970.0 

970.0 

1935 

1090.0 

370.0 

1200.0 

1990 

1210.0 

780.0 

1550.0 

1995 

1380.0 

710.0 

1960.0 

2000 

1590.0 

650.0 

2520.0 

2005 

1900.0 

580.0 

3220.0 

Data  provided  to  the  Maritime  Administration  by  the  U.S.  Army  Corps 
of  Engineers. 


SOURCE  1 

U.S.  Department  of  Commerce.  Maritime  Administration.  Domestic 
Waterborne  Commerce  of  the  United  States  1965-1972.  Washington, 
D.C. :  Government  Printing  office,  1973. 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  Domest ic 
Waterborne  Commerce  of  the  United  States  1973-1977.  Washington, 
d7c :  Government  Printing  Office,  1979. 
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ORIGIN:  TABLE  3-14:  SOURCE  1  (p.ll)  and  SOURCE  2  (p.12) 


FIGURE  3-9.  FOREIGN  WATERBORNE  COMMERCE  OF  THE  UNITED  STATES 


2010 
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TABLE  3-15 


FRACTION  OF  U.S.  WATERBORNE  FOREIGN  TRADE  CARRIED  IN  U.S.  SHiPS 
(IMPORTS  AND  EXPORTS  BY  TONNAGE  FOR  ALL  SERVICES) 

(Percent) 


HISTORICAL  DATA 


1955 

20.7 

1957 

5.3 

1957 

17.6 

1958 

6.0 

1958 

12.2 

1959 

4.6 

1959 

10.2 

1970 

5.  3 

1960 

11.1 

1971 

5.3 

1961 

9.7 

1972 

4.6 

1952 

10.0 

1973 

6.3 

1963 

9.2 

1974 

6.5 

1954 

9.2 

1975 

5.1 

1965 

7.5 

1976 

4.8 

1955 

5.7 

1977 

4.5 

PROJECTED 

R 

DATA 

SCENARIO 

H 

E 

1980 

4.5 

4.5 

4.5 

1985 

4.6 

4.0 

5.2 

1990 

4.7 

3.3 

6.0 

1995 

4.8 

2.7 

7.0 

2000 

4.9 

2.2 

8.0 

2005 

5.0 

2.0 

9.9 

SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  United  states 
Oceanborne  Foreign  Trade  Routes.  Washington,  D.C.:  Government 
Printing  Office,  October  1979. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E;  > 
ORIGIN:  TABLE  3-15:  SOURCE  CITED  (Appendix  A,  Table  1) 

FIGURE  3-10 


FRACTION  OF  U.S.  WATERBORNE  FOREIGN  TRADE  CARRIED  IN  U.S.  SHIPS 
(IMPORTS  AND  EXPORTS  BY  TONNAGE  FOR  ALL  SERVICES) 


FOOTNOTES  TO  CHAPTER  3 


1.  References  A-3  and  A-9. 

2.  Reference  A-9. 


3-37 


CHAPTER  4 

PARAMETER  PROJECTIONS 


4 . 1  Introduction 

The  purpose  of  Chapter  4  is  to  present  the  parameter 
projections  for  each  of  the  three  scenarios  and  to  describe 
briefly  the  factors  supporting  each  of  these  projections. 

The  process  of  quantifying  the  parameters  (fully 
described  in  Appendices  F  through  Q)  has  frequently 
required  that  a  parameter  be  expressed  in  terms  of  several 
variables  or  constituent  elements.  A  list  of  the  parameters 
and  their  principal  constituent  elements  is  given  in  Table 
4-1.  The  parameters  are  arranged  in  a  logical  and  useful 
fashion,  from  general  to  specific. 

At  the  conclusion  of  the  study  for  MarAd,  on  which 
this  analysis  is  based,  a  number  of  Major  Problem  Areas 
(MPA)  were  identified.  In  evaluating  the  selected 
parameters,  FI  considered  the  impacts  and  implications  of 
the  trends  and  problems  emerging  from  the  Maritime 
Scenarios  on  the  parameters.  Tables  4-2  through  4-4 
summarize  the  impacts  of  Major  Problem  Areas  on  parameters 
for  each  of  the  three  scenarios  in  c  r  o  s  s  -  r e 1 e v a n c e 
matrices.  A  "1"  at  any  intersection  implies  that  MPA  i 
would  affect  parameter  j.  In  making  this  judgment  it  was 
often  necessary  to  consider  not  the  parameter,  but  one  or 
more  of  its  constituent  elements.  A  discussion  of  the  MPA- 
parameter  interactions  is  given  for  each  parameter  in  the 
paragraphs  which  follow.  Parameter  (or  element)  values  have 
then  been  adjusted  or  estimated  based  on  these  judgments. 
The  resulting  projections  are  displayed  graphically  with 
the  discussion  of  each  parameter. 


TABLE  4-1 


LIST  OF  PARAMETERS  AND  PRINCIPAL  CONSTITUENT  ELEMENTS 


Average  DWT  of  Ships  of  All  Types  of  1000  GRT  or  More  in 
the  World  Fleet.  (Parameter  420)* 

o  World  Fleet  DWT 

o  Number  of  Ships 

Average  Stopping  Distance  for  Tankers  of  6000  DWT  or  More. 
(Parameter  430) 

o  DWT/Di splacement  Ratio 
o  Power  Plant  Type 
o  Average  Tanker  Length 

o  Average  Tanker  DWT 

Index  of  US  Shipbuilding  Capability.  (Parameter  400) 

o  Number  and  Size  of  Shipways 

DWT  of  the  US  Privately-owned  Merchant  Fleet  (Ships  of  1000 
GRT  or  More) .  (Parameter  350A) 

o  US  Fleet  DWT 
o  Number  of  Ships 

Number  of  US  Casualties  (Collisions,  Rammings,  Groundings) 
Per  Thousand  Ship  Operating  Days  Per  Year.  (Parameter  220) 

o  Number  of  Ships  in  Casualties 
o  Number  of  Annual  Operating  Days 

Index  of  Annual  Port  Time  Per  Round  Trip.  (Parameter  550) 

o  Average  Ship  DWT 

o  Cargo  Handling  Rates 

o  Delays  by  Trade  Route  Group 

Ratio  of  Speed  of  Advance  to  Design  Speed  for  US 
Privately-owned  Merchant  Ships  of  1000  GRT  or  More. 
(Parameter  210) 

o  Volume  of  Waterborne  US  Foreign  Trade 
o  Portion  of  Trade  Carried  in  US  Ships 
o  Effective  Trade  Route  Distance 
o  Fleet  Carrying  Capacity 

o  Number  of  Annual  At-sea  Days 

o  Ship  Design  Speed 

*Parameter  numbers  are  codings  for  computer  cataloging 
and  have  no  other  significance. 
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Index  of  US  Merchant  Ship  Daily  Fuel  Consumption. 
(Parameter  410B) 

o  Average  Ship  DWT 

o  Specific  Fuel  Consumption,  Diesel/Turbine 
o  Number  of  Annual  Operating  Days:  At  Sea,  In 
Po  rt 

Index  of  US  Merchant  Ship  Daily  Operating  Cost. 
(Parameter  300) 

o  Fuel  Cost 
o  Personnel  Cost 
o  Supply  and  Other  Costs 
o  Maintenance  Cost 
o  Insurance  Cost 
o  Number  and  DWT  of  US  Ships 

US  Merchant  Marine  Licenses  and  Documents  Issued. 
(Parameter  280) 

o  Number  Issued 

Index  of  Marine  Traffic  Density  for  Selected  US  Ports. 
(Parameter  570) 

o  Number  of  Vessel  Transits 

o  Active  Port  Area 

o  Volume  of  Trade  Handled 

Growth  of  US  Vessel  Traffic  Management  Systems  (Based  on  a 
20-Port  Sample).  (Parameter  190) 

o  Number  of  VTSs 

o  Number  of  TSSs 
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CROSS-RELEVANCE  MATRIX!  MAJOR  PROBLEM  AREAS  VS  PARAMETERS 
RESOURCE  ALLOCATION  SCENARIO  (R) 


CROSS-RELEVANCE  MATRIX!  MAJOR  PROBLEM  AREAS  VS  PARAMETERS 
(.'.PANSIVE  GROWTH  SCENARIO  (E) 


4 . 2  Average  DWT  of  Ships  of  All  Typos  of  1000  GRT  or 
More  in  the  World  Fleet  ( Pa  r ame  t e  r  #420) 

4.2.1  Introduction.  This  parameter  is  a  measure  of  the 
size  of  world  merchant  ships.  Over  the  last  two  decades, 
the  average  DWT  (fleet  DWT/number  of  ships)  has  risen 
steadily,  and  rapidly  in  the  1970s.  To  determine  the 
average  DWT  of  the  world  fleet  it  was  necessary  to 
determine  the  DWT  of  the  world  fleet  and  the  number  of 
ships  in  that  fleet.  Projections  of  the  average  DWT  in  each 
scenario  are  shown  in  Table  4-5  and  Figure  4-1.  Details  are 
contained  in  Appendix  F. 

4.2.2  Projection  in  Scenario  R.  Scenario  R  average  DWT  is 
postulated  to  show  slow  growth  as  a  result  of  modest 
increases  in  US  foreign  trade;  toward  the  end  of  the  period 
both  US  foreign  trade  and  average  DWT  are  projected  to 
r ise  . 

4.2.3  Projection  in  Scenario  H.  Trade  is  depressed  in 
Scenario  H,  particularly  oil  trade.  This  should  result  in  a 
reduction  in  the  number  of  the  largest  ships  in  the  fleet 
(tankers),  hence  a  marked  reduction  in  average  DWT. 

4.2.4  Projection  in  Scenario  E.  The  projection  for 
Scenario  E  is  simply  a  straight  line  which  results  in  a 
doubling  of  the  1977  average  DWT  by  2005  in  an  expanding 
trade  situation. 

4.3  Average  Stopping  Distance  for  Tankers  of  6000  DWT 
or  More  (Parameter  #430) 

4.3.1  Introduction.  With  the  advent  of  very  large  ships 
the  time  and  sea  room  necessary  to  execute  simple  maneuvers 
(such  as  stopping  and  turning)  have  increased  to  the  point 
where  the  safety  of  vessels,  large  and  no t-so-1 a rge  ,  has 
become  a  major  concern  of  the  mariner.  This  parameter 
focuses  on  a  worst-case  situation,  namely  bringing  a  large, 
fully  laden  ship  to  a  stop  from  its  design  speed.  A  tanker 
has  been  chosen  since  they  are  the  largest  ships  and 
requisite  data  are  available.  In  order  to  evaluate  this 
parameter  and  develop  projections,  several  constituent 
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TABLE  4-5 


AVERAGE  DEADWEIGHT  TONNAGE  OF  ALL  SHIPS  OF  1000  GRT  OR  MORE  IN  THE 
WORLD  FLEET  (TOTAL  DWT/TOTAL  NUMBER  OF  Sill  PS) 

(Thousands  of  long  tons) 


HISTORICAL  DATA 


1939 

5.30 

1955 

12.60 

1946 

7.97 

1967 

13.32 

1951 

8.11 

1958 

14.11 

1953 

9.31 

19  59 

15.20 

1955 

8.58 

1970 

16.37 

1955 

8.77 

1971 

17.61 

1957 

9.04 

1972 

19.02 

195? 

9.32 

1973 

20.67 

1959 

9.66 

1974 

22.42 

1960 

9.93 

1975 

24.33 

19S1 

10.  17 

1976 

25.71 

1962 

10.40 

1977 

26.61 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1990 

30.00 

30.00 

30.00 

1935 

32.00 

31.00 

35.00 

1990 

34.00 

30.00 

40.00 

1995 

35.00 

28.00 

45.00 

2000 

40.00 

25.00 

50.00 

2005 

45.00 

20.00 

55.00 

Data  as  of  31  December  except  1939  (1  September)  and  1946  (30  Jun 
Excludes  ships  operating  exclusively  on  the  Great  Lakes  and  Inlan 
Waterways  and  Special  Types  such  as  Channel  Ships,  Icebreakers, 
Cable  Ships,  etc.,  and  merchant  ships  owned  by  any  military  force. 


SOURCE 

>rfiont  of  Commerce.  Maritime  Administration.  Merchant 
‘  •  * ~  world.  Washington,  D.C.:  Government  Pr int ing  office. 


4-8 


cj  'O 


HSOSIIXZQIII  Ob  <JOZO 


TABLE  4-6 


AVERAGE  STOPPING  DISTANCE  FOR  TANKERS  OF  GODS  DWT  OR  MORE 

(Feet) 


HISTORICAL  DATA 


1972 

7280 

1976 

8277 

1973 

7499 

1977 

3504 

1974 

7725 

1973 

8592 

1975 

8003 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

9125 

9125 

9125 

1935 

9259 

9259 

9974 

1990 

9430 

9480 

11003 

1995 

9753 

9753 

11755 

2000 

10022 

10022 

12705 

2005 

10215 

10215 

13474 

Developed  from  average  tanker  DWT  and  length,  and  projections  of 
stopping  distance  per  ship  length.  A  weighted  average  of  motor  and 
steam  propelled  ships  is  calculated. 


SOURCE  1 


The  Tanker  Register.  London:  H.  Clarkson  &  Co.,  Ltd.,  annual. 


SOURCE  2 

Blackman,  A.  W.  U.S.  Ocean  Shipping  Technology  Forecast  and  Assess¬ 
ment  .  Vol.  Ill:  State  of  Maritime  Technology.  Report  prepared  tor 
the  Maritime  Ad ministration.  Ea  st  Ha  r  t  f o  rd  ,  Conn . :  United  Aircraft 
Research  Laboratories,  July  1974. 
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elements  were  considered  including:  DWT/displacement  ratio, 
power  plant  type,  average  tanker  length  and  average  tanker 
DWT.  The  stopping  distance  is  calculated  for  historical 
data,  for  1980,  and  at  subsequent  five-year  intervals  for 
each  scenario,  using  appropriate  values  of  average  DWT  and 
length,  for  both  motor  and  turbine-powered  ships.  An 
average,  weighted  by  the  percentages  of  motor  or 
turbine-powered  ships,  is  plotted  in  Table  4-6  and  Figure 
4-2  for  each  scenario.  (Note  that  the  details  of 
calculating  the  value  of  this  parameter  are  explained  more 
fully  in  Appendix  G) . 

4.3.2  Projection  in  Scenario  R.  Under  Scenario  R,  the 
value  of  this  parameter  is  expected  to  increase  very 
gradually  over  the  period.  In  Scenario  R,  lagging  port  and 
offshore  terminal  development  could  inhibit  transit  of  US 
waters  by  the  largest  tankers.  Energy  would  continue  to  be 
a  worldwide  concern,  although  its  impact  on  stopping 
distance  would  be  minimal  since  most  foreign  tankers  are 
driven  by  slow  or  medium  speed  diesel  engines,  which  are 
relatively  efficient  compared  to  steam  turbine  plants. 
Coal-fired  or  nuclear  plants  could  be  introduced,  but 
because  of  the  reduced  backing  power  of  turbine  plants, 
stopping  distance  would  increase. 

4.3.3  Projection  in  Scenario  H.  In  Scenario  H  this 
parameter  is  projected  to  rise  very  gradually  as  well.  The 
same  conditions  noted  in  the  discussion  of  the  projection 
in  Scenario  R  are  significant  under  Scenario  H,  but  here 
they  are  aggravated,  in  the  United  States  if  not  elsewhere, 
by  a  lack  of  capital  with  which  to  implement  the  changes. 

4.3.4  Projection  in  Scenario  E.  in  concert  with  the 
assumptions  in  Scenario  E,  average  stopping  distance  would 
increase  very  rapidly.  Under  Scenario  E  there  is  sufficient 
capital,  several  US  deepwater  ports  to  accommodate  large 
ships,  and  a  strong  demand  for  technologically  advanced 
designs.  These  conditions,  collectively,  support  a 
continued  increase  in  average  stopping  distance.  However, 
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new  ship  designs,  which  could  include  ducted  or 
contra-rotating  propellers  (either  of  which  would  result  in 
a  7-12%  decrease  in  stopping  distance),  or  emergency 
devices  (side  flaps,  bow  ducts,  or  drogues),  would  reduce 
stopping  distances  dramatically. 

4.4  Index  of  Shipbuilding  Capability  (Parameter  400) 

4.4.1  Introduction .  Shipbuilding  capability  was  examined 
because  it  can  impose  constraints  on  the  ability  to  replace 
and/or  expand  the  commercial  as  well  as  the  naval  fleet.  To 
develop  an  analysis  of  this  parameter  the  number  and  size 
of  US  shipways  was  examined.  Since  it  was  not  feasible  to 
include  all  US  shipyards,  an  estimate  of  shipbuilding  is 
given  for  major  US  shipyards.  (A  major  shipyard  is  defined 
as  one  having  at  least  one  building  position  with  the 
capability  to  accommodate  a  minimum  ship  size  of  475  feet 
length  overall  and  a  beam  of  68  feet).  Projections  of  this 
parameter  are  included  in  Table  4-7  and  Figure  4-3;  details 
are  given  in  Appendix  H. 

4.4.2  Projection  in  Scenario  R.  In  Scenario  R, 
shipbuilding  capability  is  expected  to  decline  until  the 
mid-80s,  and  to  increase  at  a  moderate  rate  from  1990  on. 
In  Scenario  R  the  shipbuilding  industry  is  generally 
depressed  (although  there  is  some  recovery  after  1990)  due 
to  a  shortage  of  funds  for  construction  subsidies  coupled 
with  generally  rising  costs.  There  is  an  increased  demand 
for  waterborne  transport  of  energy  and  other  raw  materials 
domestically  and  a  heavy  demand  on  the  waterborne  mode  for 
transportation  of  hazardous  cargo.  The  combined  demands  for 
domestic  carriers  (barges  and  small  ships),  ocean-going 
ships,  and  new  naval  vessels  result  in  conflicts  over 
available  shipbuilding  capacity. 

4.4.3  Projection  in  Scenario  H.  US  shipbuilding 
capability  exhibits  a  steady  decline  throughout  the  period. 
Scenario  H  is  characterized  by  a  prolonged  depression  in 
the  US  shipbuilding  industry  which  results  in  very  little 
ship  construction.  Severe  capital  shortages  in  all  areas 
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TABLE  4-7 


INDEX  OF  U.S.  SHIPBUILDING  CAPABILITY 
(Index  (1974  =  100)) 


HISTORICAL  DATA 


1973 

105.  1 

1977 

103.5 

1974 

100.0 

1978 

102.8 

1975 

95.8 

1979 

89.4 

1976 

96.9 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

94.0 

94.0 

94.0 

1985 

82.0 

79.0 

105.0 

1990 

97.0 

58.0 

124.0 

1995 

93.0 

58.0 

155.0 

2000 

122.0 

54.0 

182.0 

2005 

135.0 

50.0 

200.0 

Index  is  applicable  to  commercial  shipyards  having  facilities  to 
build  vessels  475  by  59  feet  or  larger.  A  composite,  average  of  rel¬ 
atives  index  is  given  based  on  the  number  of  ships  of  3  types  (610- 
foot  container  ship,  600-foot  dry  bulk  carrier,  or  920-foot  tanker) 
which  could  be  built  concurrently,  weighted  by  the  percentage  of 
each  ship  type  constructed  in  U.S.  yards  in  the  1970-1978  period. 


SOURCE  1 

U.S.  Department  of  Commerce.  Maritime  Administration.  Report  on 
Survey  of  U.S.  Shipbuilding  and  Repair  Facilities.  Washington, 
D.C.:  Government  Printing  Office,  annua  1 . 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  U.S,  Merchant 
Marine  Data  Sheet,  monthly. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H: 

ORIGIN:  TABLE  4-7:  SOURCE  1  (Issues  for  1973-1979) 
and  SOURCE  2  (Issues  for  1970-1978) 


FIGURE  4-3.  INDEX  OF  U.S.  SHIPBUILDING  CAPABILITY 


aggravate  the  shipbuilders'  plight.  These  hard  times  result 
in  a  steady  erosion  of  shipbuilding  capability  as 
facilities  are  dismantled  and  the  land  given  over  to  other 
uses  . 

4.4.4  Projection  in  Scenario  E.  As  with  other  industries, 
shipbuilding  enjoys  significant,  steady  growth  under 
Scenario  E.  Supertanker  and  dry  bulk  carrier  construction 
booms  in  the  effort  to  import  raw  materials  in  US  bottoms. 
Demands  for  vessels  employed  in  the  domestic  trades  grow 
rapidly.  Naval  construction,  too,  keeps  the  orderbooks  at 
consistently  high  levels. 

4. 5  DWT  of  the  US  Privately-Owned  Merchant  Fleet 
Tships of  1000  GRT  or  More)  (Parameter  350A) 

4.5.1  Introduction .  This  parameter  is  the  fundamental 
measure  of  US  fleet  size  used  in  the  study.  To  develop  this 
parameter,  FI  looked  at  the  constituent  elements:  US  Fleet 
DWT  and  the  number  of  ships.  Projections  are  presented  in 
Table  4-8  and  Figure  4-4  and  described  below.  Appendix  I 
contains  a  more  detailed  description  of  the  calculations 
and  projections  of  this  parameter. 

4.5.2  Projection  in  Scenario  R.  The  DWT  of  the  US 
privately  owned  merchant  fleet  is  expected  to  remain  static 
until  after  1990  when  moderate  growth  begins.  By  2005  fleet 
DWT  is  expected  to  reach  nearly  21  million  tons,  a  20% 
increase  over  the  1977  level.  A  number  of  factors  support 
this  projection.  Shipbuilding  is  depressed  in  Scenario  R 
and  there  is  a  shortage  of  funds  for  construction 
subsidies,  particularly  early  in  the  period.  The  inflation 
rate  is  approximately  7%.  Throughout  the  period  there  is  a 
heavy  demand  on  the  waterborne  mode  for  transportation  of 
hazardous  cargoes  and  an  increased  demand  for  waterborne 
transport  of  energy-raw  materials  domestically.  There  is 
also  a  demand  for  intermodal  coordination  of  transportation 
systems.  These  factors  support  a  fleet  which  gradually 
increases  in  numbers  and  an  opting  to  add  large  ships  to 
the  fleet. 


TABLE  4-8 


DEADWEIGHT  TONNAGE  OF  U.S.  PRIVATELY-OWNED  MERCHANT  FLEET 
(INCLUDES  SHIPS  OF  ALL  TYPES  OF  1000  GRT  OR  MORE) 

(Millions  of  long  tons) 


HISTORICAL  DATA 


1956 

13.54 

1953 

15.  35 

1957 

13.13 

1959 

15.45 

1953 

13.43 

1970 

14.41 

1959 

13.93 

1971 

13.39 

1950 

14.09 

1972 

13.64 

1951 

14.10 

1973 

13.72 

1962 

14.57 

1974 

14.45 

1965 

14.65 

1975 

15.03 

1965 

14.96 

1976 

16.02 

1967 

15.  12 

1977 

17.32 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

19.00 

19.00 

19.00 

1935 

19.00 

13.19 

20.70 

1990 

19.00 

16.60 

22.50 

1995 

19.30 

15.90 

24.20 

2000 

20.00 

15.33 

25.90 

2005 

20.70 

14.34 

25.90 

Data  as  of  31  December.  Excludes 
Great  Lakes  and  Inland  Waterways 
Ships,  Icebreakers,  Cable  Ships, 
any  military  force. 


ships  operating  exclusively  on  the 
and  Special  Types  such  as  Channel 
etc.,  and  merchant  ships  owned  by 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annual.  ' 
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4.5.3  Projection  in  Scenario  H.  In  Scenario  H,  fleet  DWT 
declines  steadily  (to  85%  of  the  1977  level)  as  the  most 
ancient  vessels  are  retired,  usually  without  replacement. 
Scenario  H  is  devastating  to  the  merchant  fleet.  Its 
average  age  increases  rapidly  because  of  the  prolonged 
depression  of  the  shipbuilding  industry.  Growing  dependence 
on  foreign  carriers  results.  With  depressed  trade  levels, 
intermodal  network  coordination  suffers,  although  there  is 
a  strong  demand  for  RoRo  and  small  break-bulk  carriers  in 
the  coastal  service  as  small  ports  acquire  a  larger  share 
of  foreign  and  domestic  trade.  These  conditions  result  in 
shipbuilding  which  is  limited  to  construction  of  small 
vessels,  repair  and  conversion. 

4.5.4  Projection  in  Scenario  E.  A  number  of  factors 
converge  in  Scenario  E  to  support  a  growth  rate  similar  to 
that  experienced  in  the  1972-79  period.  By  the  year  2005  a 
50%  increase  in  fleet  DWT  over  1977  is  expected.  The 
expansionist  spirit  exemplified  in  Scenario  E  includes  the 
need  for  viable  transportation  systems  to  support  economic 
growth.  This  is  manifested  in  a  strong  demand  for 
technologically  advanced  ship  designs  and  the  need  to 
improve  intermodal  systems  to  serve  decentralized  industry 
and  population.  There  is  increased  competition  among  major 
domestic  transport  modes  and  rapid  growth  in  demand  for 
domestic,  including  Great  Lakes,  waterborne  transportation. 
The  need  to  be  able  to  import  energy  and  other  raw 
materials  in  US  ships  spurs  construction  of  supertankers 
and  dry  bulk  carriers.  These  conditions  are  reflected  in 
the  growth  curve  for  DWT. 

4 . 6  Number  of  US  Casualties  (Collisions,  Ramminqs, 

Groundings)  Per  Thousand  Ship  Operating  Days  Per 
Year  (Parameter  2 2 U ) 

4.6.1  Introduction.  This  parameter  is  intended  to  gauge 
the  casualty  rate  for  US  ships  to  be  inferred  from  the 
scenarios.  It  is  dependent  upon  the  number  and  total 
deadweight  tonnage  of  US  ships,  the  quantity  of  US  foreign 
trade  (and  the  portion  carried  in  US  ships) ,  and  the 
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TABLE  4-9 


CASUALTY  RATE  FOR  U.S.  COMMERCIAL  VESSELS 
(COLLISIONS,  RAMMINGS,  AND  GROUNDINGS) 

(See  comment  below) 


HISTORICAL  DATA 


1959 

1.117 

1969 

2.202 

1960 

1.180 

1970 

2.184 

1961 

1.266 

1971 

2.127 

1962 

0.756 

1972 

1.895 

1963 

1.031 

1973 

1.961 

1964 

1.469 

1974 

2.083 

1965 

1.556 

1975 

2.062 

1966 

1.583 

1976 

2.048 

1967 

1.677 

1977 

2.158 

1968 

1.902 

1978 

2.399 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

2.250 

2.250 

2.250 

1985 

2.170 

2.350 

2.270 

1990 

2.090 

2.500 

2.190 

1995 

2.000 

2.630 

2.020 

2000 

1.910 

2.740 

1.740 

2005 

1.800 

2.850 

1.440 

Data  tabulate  number  of  ships  involved  in  casualties  per  thousand 
ship  operating  days  per  year.  Based  on  U.S.  commercial  vessel  cas¬ 
ualties  investigated  by  Coast  Guard  Marine  Inspectors  where  physical 
damage  to  property  exceeded  $1500.  Casualties  to  barges  and  commer¬ 
cial  and  recreational  motorboats  are  not  included.  All  U.S.  ships  of 
100  GRT  or  more  are  included  except  sailing  vessels  and  non-propel- 
led  craft.  Based  on  337  operating  days  annually  per  ship  in  the  pe¬ 
riod  1955-59.  This  figure  is  increased  by  2  days  annually  each  suc¬ 
ceeding  5-year  period.  Projections  reflect  scenario  conditions. 
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FIGURE  4-5.  CASUALTY  RATE  FOR  U.S.  COMMERCIAL  VESSELS 
(COLLISIONS,  RAMMINGS,  AND  GROUNDINGS) 
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average  annual  operational  time  available.  An  examination 
of  the  casualty  rate  has  implications  for  safety  concerns, 
insurance  rates  and  a  host  of  other  factors  to 
marine-oriented  organizations.  Projections  of  the  parameter 
values  are  contained  in  Table  4-9  and  Figure  4-5;  details 
are  given  in  Appendix  J. 

4.6.2  Projections  in  Scenario  R.  Under  the  conditions  of 
Scenario  R,  the  ship  casualty  rate  is  expected  to  decline 
only  gradually.  Scenario  R  envisages  increased  foreign 
trade  and  concentration  of  liner  trade  in  a  small  number  of 
major  ports.  There  is  also  an  increased  demand  for 
waterborne  transport  of  energy  and  other  raw  materials 
domestically.  As  a  result,  traffic  increases  generally  and 
may  become  congested  in  liner  ports.  Port  development  and 
the  building  of  deepwater  ports,  however,  lags  the  demand 
imposed  by  foreign  and  domestic  trade  because  of  cost 
pressures  and  other  resistance.  Consequently,  navigation 
and  maneuvering  conditions  are  not  as  free  of  hazards  as 
they  might  be. 

4.6.3  Projection  in  Scenario  H.  The  conditions  in 
Scenario  H  result  in  a  significant  increase  in  ship 
casualty  rates.  Under  Scenario  H  the  aging  US  fleet 
requires  more  and  more  maintenance,  reducing  operational 
time.  There  is  growing  dependence  on  foreign  carriers  and 
inadequate  port  development,  including  deepwater  ports  and 
LNG  terminals.  Port  and  harbor  facilities  become 
deteriorated  and  congestion  increases,  making  maneuvering 
hazardous.  The  growing  significance  of  smaller  ports  leads 
to  a  strong  demand  for  RoRo  and  small  break-bulk  carriers 
in  the  coastal  trades.  While  the  ocean-going  fleet 
diminishes  in  size,  the  domestic  fleet  of  smaller  ships 
increases.  This  activity,  combined  with  navigational  and 
maneuvering  hazards,  results  in  a  steadily  increasing 
casualty  rate  for  US  ships. 

4.6.4  Projection  in  Scenario  E.  The  ship  casualty  rate 
declines  steadily  in  this  scenario  as  the  modern  domestic 
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fleet  grows  in  response  to  the  demand  for  waterborne 
transportation.  The  average  DWT  of  the  ocean-going  fleet 
increases  significantly  as  a  result  of  the  need  to  import 
energy  and  raw  materials  in  US  bottoms.  Harbors  are 
improved  and  deepwater  ports  are  built  to  facilitate 
transportation  needs  so  that  the  casualty  rate  shows 
notable  improvement. 

4. 7  Index  of  Annual  Port  Time  Per  Round  Trip 
(Parameter  550) 

4.7.1  Introduction  .  This  parameter  is  included  as  an 
indication  of  efficiency;  commercial  efficiency  will  be 
improved  as  the  time  a  ship  spends  in  port  is  reduced.  This 
parameter  takes  into  account  the  sizes  and  types  of  ships 
and  their  activities  in  port.  Activities  in  port  fall  into 
the  "cargo-handling"  and  "additional"  categories.  Cargo 
handling  includes  both  loading  and  unloading;  all  other 
activities  which  keep  an  operational  ship  in  port  are 
termed  "additional."  Projections  of  this  parameter  are 
shown  in  Table  4-10  and  Figure  4-6  (see  Appendix  K  for 
details) . 

4.7.2  Projection  in  Scenario  R.  The  effects  of  resource 
management  are  evident  under  Scenario  R  and  a  dramatic 
reduction  in  port  time  per  round  trip  is  projected.  While 
new  ships  are  acquired  slowly,  because  of  a  generally 
depressed  shipbuilding  industry,  those  that  are  delivered 
incorporate  the  latest  cargo  handling  improvements.  Harbors 
are  improved  and  deepwater  ports  are  built,  although 
development  lags  demand  because  of  a  scarcity  of  funds  and 
other  resistance.  To  satisfy  demands  for  intermodal 
coordination,  improvements  are  concentrated  in  a  small 
number  of  major  ports;  traffic  density  increases  and  some 
delays  are  experienced  (in  obtaining  a  berth,  for  instance) 
as  a  result.  Labor  unrest  and  work  slow-downs,  occasioned 
by  significant  unemployment  in  the  maritime  trades,  tends 
to  cause  loading/unloading  and  other  delays.  Outside  the 
United  States  port  operations  exhibit  steady  improvement, 
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TABLE  4-10 


INDEX  OF  ANNUAL  PORT  TIME  PER  ROUND  TRIP 
FOR  THE  U.S.  PRIVATELY-OWNED  MERCHANT  FLEET 

(Index  (1974  =  100)) 


HISTORICAL  DATA 


1971 

104.7 

1974 

100.0 

1972 

101.8 

1975 

100.4 

1973 

101.7 

1976 

98.9 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

93.4 

93.4 

93.4 

1935 

82.9 

87.9 

86.6 

1990 

76.1 

83.0 

83.7 

1995 

70.6 

81.9 

79.9 

2000 

55.2 

79.4 

76.7 

2005 

64.8 

77.9 

77.7 

A  composite,  average  of  relatives  index  is  given  as  an  indication  of 
ship  turn-around  time  in  port.  Estimates  of  cargo  handling  time  and 
additional  port  time  have  been  developed  using  Temple,  Barker  and 
Sloane  methodology,  U.S.  foreign  trade  statistics  for  1975,  and  U.S. 
fleet  composition  (for  ships  of  1000  GRT  or  more). 


SOURCE  1 


Temple,  Barker  &  Sloane, 
U.S. -Foreign  Trade.  Vol. 
Mar (time  Aaministrati on . 
Sloane,  Inc.,  January  2, 


Inc .  Merchant  Fleet  Forecast  of  Vessels  in 
I I  Final  Report.  Report  prepared  for  ttfe 
Wei lesley  Hills,  Mass.:  Temple,  Barker  4 
1978. 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annua  1 . 
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but  increases  in  cargo  handling  and  additional  time  occur 
as  trade  routes  are  shifted  to  resource-rich  areas  (such  as 
Africa  and  South  America)  with  primitive  port  facilities. 
The  threat  of  terrorist  attacks  also  causes  delays  in  some 
ports.  In  sum.  Scenario  R  envisages  a  gradual  reduction  in 
cargo  handling  and  additional  time  achieved  by  coordinating 
ship  and  port  operations. 

4.7.3  Projection  in  Scenario  H.  Under  Scenario  H  the 
recent  trend  toward  reducing  port  time  is  reversed.  In 
Scenario  H  severe  capital  shortages  contribute  to  a 
depressed  shipbuilding  industry  (slowing  introduction  of 
shipboard  cargo  handling  improvements)  and  inadequate  port 
development  which  retaros  pierside  cargo  handling 
improvements  and  complicates  intermodal  coordination. 
Smaller  ports  assume  greater  importance;  delays  incident  to 
the  unaccustomed  traffic  sometimes  result,  although  cargo 
handling  delays  tend  to  be  mitigated  by  the  use  of  small 
break-bulk  and  RoRo  ships  requiring  less  pierside  support. 
Persistent  unemployment  leads  to  opposition  to  automation 
of  cargo  handling  facilities.  Security  problems  at  home  and 
abroad  contribute  to  delays.  Uncertain  erergy  supplies  also 
result  in  delays  (in  bunkering,  for  instance)  .  Diplomatic 
problems  over  US  maritime  and  economic  policies  sometimes 
result  in  delays  to  shipping. 

4.7.4  Projection  in  Scenario  E.  In  Scenario  E,  this 
parameter  is  expected  to  show  substantial  improvement  until 
late  in  the  period  when  a  slight  deterioration  is 
experienced.  Decentralization  of  industry  and  population, 
which  character i zes  Scenario  E,  and  increased  competition 
among  major  modes  of  domestic  transport  spur  a  need  for 
improvement  of  intermodal  systems,  and  harbor  and  deepwater 
port  development.  There  is  also  a  heavy  demand  for  advanced 
ship  designs  and  a  fleet  capable  of  importing  energy  and 
other  raw  materials  to  feed  the  booming  economy.  With  a 
high  volume  of  trade  comes  increased  demand  for  domestic 
waterborne  transportation.  Trade  routes  to  areas  exporting 
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raw  materials  (Africa,  Southwest  Asia,  South  America)  carry 
an  increasing  volume  of  trade.  Security  problems  in  US 
ports  and  overlapping  agency  jurisdictions  result  in 
shipping  delays,  as  do  security  problems  in  foreign  ports 
and  diplomatic  difficulties  over  US  maritime  and  economic 
policies.  The  net  effect  on  port  time  in  Scenario  E  is 
essentially  a  continuation  of  the  recent  historical  trend. 
Improvements  tending  to  reduce  port  time  are  made  but  on  an 
ad  hoc  basis  which  frequently  lags  demand.  Toward  the  end 
of  the  period  the  impact  of  a  significant  bulk  carrier 
fleet  calling  at  ports  with  primitive  servicing  facilities 
(with  resultant  delays)  may  be  seen  as  a  rise  in  the  index. 

4.8  Ratio  of  Speed  of  Advance  to  Design  Speed  for  US 

Privately-owned  Merchant  Ships  of  1000  GRT  or  More 
(Parameter  210) 

4.8.1  Introduction .  This  parameter  is  intended  to  depict 
changes  in  transit  time  (i.e.,  port-to-port  time  at  sea) 
independent  of  the  routes  taken  or  the  distances  involved. 
Speed  of  advance  (SOA)  is  the  speed  calculated  by  dividing 
the  distance  traversed  by  the  transit  time.  It  is  postulatd 
that  the  efficiency  of  at-sea  movement  is  diminished  to  the 
extent  that  SOA  is  less  than  the  ship's  design  speed,  or 
that  the  SOA/speed  ratio  is  less  than  1.  The  variables 
involved  in  calculating  the  ratio  are  the  volume  of  US 
foreign  trade,  the  portion  of  that  trade  carried  in  US 
ships,  effective  trade  route  distance,  fleet  DWT  and 
carrying  capacity,  annual  at-sea  days  available,  and  ship 
design  speed.  Projections  are  presented  in  Table  4-11  and 
Figure  4-7  and  a  detailed  discussion  of  the  parameter  and 
its  elements  is  provided  in  Appendix  L. 

4.8.2  Projection  in  Scenario  R.  Under  the  conditions 
specified  in  Scenario  R,  the  SOA/speed  ratio  is  expected  to 
improve  slowly.  US  foreign  trade  and  the  share  carried  in 
US  ships  gradually  rises  in  Scenario  R.  A  large  portion  of 
it  is  energy  and  other  raw  materials.  The  volume  of  trade 
shifts  among  the  trade  routes  in  the  quest  for  resources. 
There  is  growth  in  the  non-liner  trades  and  a  demand  for 
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TABLE  4-11 


RATIO  OF  SPEED  OF  ADVANCE  TO  DESIGN  SPEED  FOR  U.S.  PRIVATELY-OWNED 
MERCHANT  SHIPS  OF  1000  GRT  OR  MORE 

(Ratio) 


HISTORICAL  DATA 


1971 

0.34 

1974 

0.42 

1972 

0.33 

1975 

0.32 

1973 

0.40 

1976 

0.35 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

0.36 

0.36 

0.36 

1985 

0.40 

0.27 

0.47 

1990 

0.42 

0.22 

0.  55 

1995 

0.47 

0.16 

0.69 

2000 

0.56 

0.12 

0.80 

2005 

0.63 

0. 11 

0.  96 

Speed  of  advance  necessary  to  transport  U.S.  waterborne  trade  via 
the  U.S.  privately-owned  fleet  is  calculated  using  the  carrying 
capacity  and  operating  time  availability  algorithms  developed  by 
Temple,  Barker  and  Sloane.  Fleet  composition,  and  U.S.  trade  volume 
by  trade  route  and  trade  route  distances  are  taken  from  Maritime 
Administration  documents. 


SOURCE  1 


Temple,  Barker  &  Sloane, 
U.S. -Foreign  Trade  .  Vo  1 . 
Maritime  Administration. 
Sloane,  Inc.,  January  2, 


Inc.  Merchant  Fleet  Forecast  of  Vessels  in 
II  Final  Report.  Report  prepared  for  the 
Wellesley  Hills,  Mass.:  Temple,  Barker  & 
1978. 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  United  States 
Oceanborne  Foreign  Trade  Routes.  Washington,  D.C. :  Government 
Printing  Office,  October  1979. 
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LEGEND:  HISTORICAL  DATA:  0,  SCENARIO  PROJECTIONS:  R:  <,  H:  +,  E:  > 


ORIGIN:  TABLE  4-11:  SOURCE  1  (Chapter  VIII) 
and  SOURCE  2  (Appendix  B) 


FIGURE  4-7 

RATIO  OF  SPEED  OF  ADVANCE  TO  DESIGN  SPEED  FOR  U.S.  PRIVATELY-OWNED 
MERCHANT  SHIPS  OF  1000  GRT  OR  MORE 


fleet  flexibility  and  intermodal  coordination.  There  is 
also  a  demand  for  increased  use  of  alternative  fuels  for 
ships.  The  shipbuilding  industry  is  generally  depressed  so 
that  improvements  in  fleet  carrying  capacity,  cargo 
handling  and  speed  progress  slowly.  This  situation  improves 
somewhat  toward  the  end  of  the  period.  Under  these 
conditions  US  foreign  trade  rises  at  about  2.7%  per  year 
with  4-5%  carried  in  US  bottoms.  Effective  trade  route 
distance  falls  22%  while  fleet  carrying  capacity  drops  and 
then  recovers.  At-sea  time  increases  about  4%  by  2005;  ship 
speeds  increase  about  3%  every  five  years.  The  resulting 
SOA/speed  ratio  improves  slowly. 

4.8.3  Projection  in  Scenario  H.  In  Scenario  H,  the 
SOA/speed  ratio  is  projected  to  decline  substantially  due 
to  a  number  of  adverse  factors.  Trade  is  depressed  in 
Scenario  H;  foreign  trade  decreases  at  about  2%  per  year. 
Intermodal  networks  are  poorly  coordinated.  The 
shipbuilding  industry  is  also  depressed,  resulting  in  an 
aging  US  fleet  with  diminishing  carrying  capacity.  Average 
ship  speed  increases  (about  5%  by  2005)  as  older  (slower) 
ships  are  retired.  Fluctuating  levels  of  military 
preference  cargoes  also  contribute  to  a  reduction  in  the 
portion  of  foreign  trade  carried  in  US  ships  (to  2%  by 
2005)  and  growing  dependence  on  foreign  carriers.  Uncertain 
sources  of  energy  supplies  affect  the  volume  of  trade  and 
trade  route  distances,  and  cause  ships  to  sail  at 
economical  (reduced)  speeds.  The  trade  situation  is 
complicated  by  security  problems  in  US  harbors  and 
diplomatic  problems  abroad  over  US  maritime  and  economic 
policies.  Under  these  conditions  the  SOA/speed  ratio 
deteriorates  to  about  half  the  1980  value. 

4.8.4  Projection  in  Scenario  E.  The  conditions  in 
Scenario  E  are  conducive  to  a  rapid  improvement  in 
SOA/speed  ratio.  In  Scenario  E,  US  foreign  trade  grows  at 
about  5%  per  year.  The  share  carried  in  US  ships  rises  to 
nearly  9%  and  is  limited  by  the  fleet  carrying  capacity. 
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The  need  to  be  able  to  import  energy  and  other  raw 
materials  in  US  bottoms  is  a  major  contributing  factor  . 
Advanced  ship  designs  significantly  increase  carrying 
capacity  and  speed.  Effective  trade  route  distances  are 
also  altered.  Soaring  energy  costs  lead  to  demand  for 
nuclear-powered  ships  which  begin  to  be  introduced  late  in 
the  period.  Shipping  operations  are  occasionally  hampered 
by  diplomatic  difficulties  over  US  maritime  and  economic 
policies.  The  net  effect  of  these  conditions  is  a  rapid 
rise  in  the  SOA/speed  ratio  to  its  maximum  limit. 

4 . 9  Index  of  US  Merchant  Ship  Daily  Fuel  Consumption 
(Parameter  410B) 

4.9.1  Introduction.  Fuel  has  become  the  largest  single 
component  in  the  cost  of  operating  a  ship,  and  to  the 
extent  tnat  fuel  consumption  can  be  reduced,  cost  can  be 
reduced.  The  measurement  of  daily  fuel  consumption  of  the 
merchant  fleet  is  developed  considering  three  key 
constituents:  average  ship  DWT,  specific  fuel  consumption 
(diesel/turbine)  and  the  number  of  annual  operating  days  at 
sea  and  in  port.  Projections  of  this  parameter  are  shown  in 
Table  4-12  and  Figure  4-8  and  details  are  provided  in 
Appendix  M. 

4.9.2  Projection  in  Scenario  R.  Under  the  conditions 
discussed  below,  the  daily  fuel  consumption  of  the  merchant 
ship  is  expected  to  rise  gradualy  in  Scenario  R.  A  shortage 
of  construction  subsidy  funds  and  a  generally  depressed 
shipbuilding  industry  in  Scenario  R  result  in  a  low  ship 
delivery  rate.  Growth  in  non-liner  trades  and  an  increased 
demand  for  domestic  waterborne  transportation  of  hazardous 
cargoes,  energy  and  other  raw  materials  collectively  favor 
smaller  ships;  average  DWT  increases  very  slowly, 
especially  early  in  the  period.  Although  there  is  a  demand 
for  energy  conservation  and  increased  use  of  alternative 
fuels  in  waterborne  shipping,  the  US  fleet  continues  to  lag 
the  world  trend  in  adopting  f u e 1  - e f f  i  c i e n t  diesel 
powerplants.  However,  introduction  of  efficient  gas  turbine 


TABLE  A  - 1 2 


INDEX  OF  U.S.  MERCHANT  SHIP  DAILY  FUEL  CONSUMPTION 
(Index  (1974  =  100)) 


HISTORICAL  DATA 


1970 

107.2 

1976 

103.3 

1971 

103.6 

1977 

105.0 

1974 

100.0 

1978 

105.  6 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

123.1 

123.1 

123.1 

1935 

130.5 

126.9 

143.0 

1990 

133.4 

130.9 

160.9 

1995 

146.4 

134.8 

178.7 

2000 

155.7 

133.7 

193.4 

2005 

164.1 

141.5 

216.9 

A  composite,  average  of  relatives  index  is  given. 

The  index  accounts 

for  daily  fuel 

usage  (at  sea  and  in 

port)  of  steam 

-driven  general 

cargo  ships,  bulk  carriers  and  tankers  of  1000  GRT 

or  more.  Average 

DWT,  and  fleet 

size  and  composition 

are  considered 

. 

SOURCE  1 

U.S.  Department  of  Commerce.  Maritime  Administration.  Estimated 
Vessel  Operating  Expenses.  Washington,  D.C.:  Government  Printing 
OT £  ice ,  annua  1 . 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annua  1 . 
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plants  begins  late  in  the  period.  An  aging  fleet  and  growth 
in  the  non-liner  trades  tend  to  increase  the  time  a  ship 
spends  in  port,  thereby  reducing  average  daily  fuel 
consumption.  On  the  other  hand,  upward  cost  pressures  on 
energy,  lagging  port  development  and  intermodal 
coordination,  and  concentration  of  liner  traffic  in  a  small 
number  of  major  ports  tend  to  increase  at-sea  time  and  fuel 
consumption.  Combined,  the  index  shows  a  slow,  steady 
increase  . 

4.9.3  Projection  in  Scenario  H.  Due  to  several  factors 
the  index  of  fuel  consumption  is  expected  to  rise  very 
slowly  in  Scenario  H.  Under  Scenario  H,  a  prolonged 
depression  in  the  shipbuilding  industry  results  in  few  new 
ships  so  that  the  fleet  specific  fuel  consumption  remains 
essentially  static.  The  average  DWT  slowly  rises  as  older, 
smaller  ships  are  retired.  The  few  fleet  additions  favor 
small  break-bulk  and  RoRo  vessels  to  serve  small  ports, 
which  are  growing  in  significance,  particularly  in  the 
coastal  trade.  Poorly  coordinated  intermodal  networks  also 
favor  ships  of  the  smaller  sizes  and  tend  to  increase  time 
in  port.  Deteriorated  port  facilities  and  severe  energy 
problems,  including  fuel  scarcity,  as  well  as  the  growing 
maintenance  requirements  associated  with  an  aging  fleet 
also  tend  to  increase  port  time  and  reduce  fuel 
consumption.  Diplomatic  problems  over  US  maritime  and 
economic  policies  sometimes  delay  arrivals  or  departures  or 
require  vessel  re-routing,  with  unpredictable  influences  on 
fuel  consumption.  The  net  effect  of  these  conditions  is  a 
very  slow  rise  in  the  index. 

4.9.4  Projection  in  Scenario  E.  Under  Scenario  E  there 
are  many  influences  which  tend  to  result  in  higher  fuel 
consumption.  The  strong  demand  for  technologically  advanced 
designs  and  the  need  to  import  energy  and  other  raw 
materials  in  US  ships  favor  larger,  faster  ships  with 
improved  cargo  handling  equipment.  Improvements  in 
intermodal  systems  and  port  facilities,  and  establishment 
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of  deepwater  ports  reduce  port  time.  Soaring  energy  costs 
lead  to  more  efficient  power  plants  (gas  turbine,  slow 
speed  diesel,  and  late  in  the  period,  nuclear).  Security 
problems  at  home  and  abroad  and  diplomatic  difficulties 
over  US  maritime  and  economic  policies  sometimes  result  in 
increases  in  port  time,  sometimes  in  re-routing,  with 
opposite  effects  on  fuel  consumption.  Taken  together, 
however,  the  index  rises  rapidly  under  these  influences. 

4.10  Index  of  US  Merchant  Ship  Daily  Operating  Cost 
(Parameter  300) 

4.10.1  Introduction.  Operating  costs  are  a  key  factor  in 
evaluating  the  profitability  and  economic  viability  of  the 
US  merchant  fleet.  Relative  operating  costs  for  the  nominal 
US,  privately-owned  merchant  ship  of  1000  GRT  or  more  have 
been  developed  considering  the  following  cost  categories: 
fuel,  personnel,  subsistence,  supply,  maintenance  and 
repair,  insurance  and  other  costs.  Projections  are  shown  in 
Table  4-13  and  Figure  4-9  on  the  basis  of  current  dollars 
(i.e.,  including  an  allowance  for  inflation)  while  Table 
4-14  and  Figure  4-10  shows  these  projections  in  constant 
(1978)  dollars.  More  detailed  discussions  of  the 
calculations  involved  are  included  in  Appendix  N. 

4.10.2  Projection  in  Scenario  R.  Due  to  conditions 
outlined  below,  operating  costs  are  projected  to  rise 
moderately  throughout  the  period.  Although  there  is  a 
demand  for  increased  use  of  alternative  fuels  for  ships  in 
Scenario  R,  introduction  or  increased  application  of  coal, 
diesel,  or  gas  turbine  power  plants  into  the  fleet  is 
inhibited  until  late  in  the  period  by  a  generally  depressed 
shipbuilding  industry.  Introduction  of  automated  systems 
aboard  ship  is  also  inhibited  for  this  reason  and  because 
significant  unemployment,  due  to  sluggish  trade,  induces 
resistance  to  automation  by  organized  maritime  labor. 
Maintenance  costs  slowly  rise  with  the  advancing  age  of  the 
fleet,  and  insurance  costs  fall.  In  addition  to 
inflationary  pressures  (6-7%  annual  rate,  diminishing  later 
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TABLE  4-13 


INDEX  OF  U.S.  MERCHANT  SHIP  DAILY  OPERATING  COSTS 
(IN  CURRENT  DOLLARS) 

(Index  (1974  =  100)) 


HISTORICAL  DATA 


1970 

71.5 

1976 

105.0 

1971 

73.5 

1977 

112.9 

1974 

100.0 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

143.6 

143.6 

143.6 

1985 

211.3 

250.5 

212.8 

1990 

304.1 

428.5 

307.6 

1995 

367.6 

735.4 

461.4 

2000 

445.6 

1255.2 

693.8 

2005 

538.6 

2133.4 

1041.4 

A  composite,  average  of  relatives  index  is  given.  The  index  accounts 
for  fuel,  personnel,  supply,  maintenance,  insurance  and  other  costs 
for  general  cargo  ships,  bulk  carriers  and  tankers  of  1000  GRT  or 
more.  Average  DWT,  fleet  size  and  composition  are  considered.  Fuel 
oil  prices  at  New  York  are  used. 


SOURCE  1 

U.S.  Department  of  Commerce.  Maritime  Administration.  Estimated 
Vessel  Operating  Expenses.  Washington,  D.C.:  Government  Printing 
Office ,'  annual! 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annual. 
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TABLE  4-14 


INDEX  OP  U.S.  MERCHANT  SHIP  DAILY  OPERATING  COSTS 
(IN  CONSTANT  1978  DOLLARS) 

(Index  (1974  =  100)) 


HISTORICAL  DATA 


1970 

56.3 

1976 

122.2 

1971 

60.7 

1977 

139.8 

1974 

100.0 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

157.5 

157.5 

157.5 

1985 

161.9 

175.0 

179.3 

1990 

166.  1 

194.5 

202.9 

1995 

169.1 

216.9 

238.4 

2000 

172.7 

240.7 

281.1 

2005 

175.6 

266.6 

330.4 

A  composite,  average  of  relatives  index  is  given.  The  index  accounts 
for  fuel,  personnel,  supply,  maintenance,  insurance  and  other  costs 
for  general  cargo  ships,  bulk  carriers  and  tankers  of  1000  GRT  or 
more.  Average  DWT,  fleet  size  and  composition  are  considered.  Fuel 
oil  prices  at  New  York  are  used.  Historical  costs  have  been  indexed 
to  1978  constant  dollars  using  the  implicit  GNP  price  deflator. 


SOURCE  1 

U.S.  Department  of  Commerce.  Maritime  Administration.  Estimated 
Vessel  Operating  Expenses.  Washington,  D.C.:  Government  Printing 
Office,  annual . 


SOURCE  2 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C. :  Government  Printing  Office, 
annual . 
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FIGURE  4-10.  INDEX  OF  U.S.  MERCHANT  SHIP  DAILY  OPERATING  COSTS 

(IN  CONSTANT  1978  DOLLARS) 
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in  the  period),  which  affect  all  cost  elements,  insurance 
costs  would  tend  to  increase  due  to  lagging  US  port 
development  and  ship  and  cargo  security  problems  in  foreign 
ports.  Increased  domestic  demand  for  waterborne  transport 
of  hazardous  cargoes,  and  energy  and  other  raw  materials 
would  also  tend  to  raise  insurance  costs.  The  combined 
effect  of  these  influences  causes  the  index  to  rise  at  a 
steady,  moderate  rate. 

4.10.3  Projection  in  Scenario  H.  In  this  scenario, 
operating  costs  (in  current  dollars)  escalate  rapidly  due 
to  a  number  of  factors.  In  Scenario  H,  prolonged  depression 
in  the  US  shipbuilding  industry  effectively  terminates  new 
ship  deliveries  and  the  introduction  of  more  fuel-efficient 
power  plants.  With  rapidly  rising  energy  prices,  bunker 
fuel  costs  rise  dramatically.  Manning  levels  rise  slowly; 
shipboard  labor-saving  automation  is  strongly  inhibited  by 
labor  pressures  (due  to  persistent  unemployment)  and  the 
lack  of  new  ship  deliveries.  All  operating  costs  are 
affected  by  a  high  (9%)  inflation  rate.  Insurance  costs  are 
pushed  upward  by  security  problems  in  US  ports,  and  in 
foreign  ports  as  a  consequence  of  diplomatic  problems  over 
US  maritime  and  economic  policies.  Deteriorated  and 
congested  ports  and  the  age  of  the  increasingly  ancient 
fleet  also  contribute  to  insurance  costs.  Under  these 
conditions  the  cost  index  rises  exponentially  to  20  times 
1974  costs  (in  current  dollars). 

4.10.4  Projection  in  Scenario  E.  Under  the  conditions  in 
Scenario  E,  operating  costs  rise  at  a  steady  and  rapid 
rate.  In  Scenario  E  ships  of  advanced  design  (including 
fuel-efficient  power  plants)  are  steadily  delivered  to  the 
fleet.  A  few  nuclear-powered  ships  become  available  late  in 
the  period,  but  their  fuel  economies  are  masked  by 
increased  consumption  associated  with  the  larger,  faster 
ships  being  built.  Crew  sizes,  hence  personnel  costs, 
increase  but  slowly  as  automation  becomes  more  widely 
employed.  Maintenance  costs,  which  increase  toward  the  end 


of  the  period,  reflect  the  increased  sophi stication  of  the 
newer  vessels.  Moderate  inflation  (5%)  affects  all 
operating  cost  elements.  Insurance  costs  climb  steeply  due 
to  increased  ship  size  and  rapid  growth  in  demand  for 
domestic  waterborne  transportation,  factors  which 
contribute  to  port  congestion.  Security  problems  in  US 
harbors  and  deepwater  ports  and  in  foreign  ports  also 
increase  insurance  costs,  as  do  diplomatic  difficulties 
over  US  maritime  and  economic  policies.  All  these  factors 
combine  to  force  operating  costs  up  at  a  steady  pace. 

4.11  US  Merchant  Marine  Licenses  and  Documents 
Issued  (Parameter  280) 

4.11.1  Introduction  ♦  This  parameter  shows  the  relative 
magnitude  of  the  number  of  officers*  licenses  and  seamen's 
documents  to  be  issued  under  the  three  scenarios  and 
reflects  manpower  availability.  The  number  of  US  ships  of 
100  or  more  GRT  were  used  to  predict  the  number  of  licenses 
and  documents  issued.  Projections  of  the  numbers  of 
licenses  and  documents  issued  are  shown  in  Table  4-15  and 
Figure  4-11;  details  are  included  in  Appendix  0. 

4.11.2  Projection  in  Scenario  R.  Over  the  period  the 
number  of  licenses  and  documents  issued  are  expected  to 
range  between  40  and  50  thousand,  the  range  experienced  in 
1977-1978. 

Upward  cost  pressures  and  a  generally  depressed 
shipbuilding  industry  in  Scenario  R  result  in  a  slow 
increase  in  the  number  of  ocean-going  ships.  With  sluggish 
growth  in  foreign  trade,  the  need  for  licensed/documented 
crews  remains  nearly  static.  There  is,  however,  a  heavy 
domestic  demand  for  waterborne  transportation  of  hazardous 
cargoes,  and  energy  and  other  raw  materials.  Under  this 
scenario,  the  number  of  document  issues  rises  slightly. 

4.11.3  Projection  in  Scenario  H.  There  are  a  number  of 
factors  and  conditions  in  Scenario  H  which  indicate  a 
steady  decrease  in  the  number  of  documents  and  licenses  to 
be  issued  over  the  period.  Scenario  H  is  characterized  by  a 
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TABLE  4-15 


U.S.  MERCHANT  MARINE  LICENSES  AND  DOCUMENTS  ISSUED 
FOR  OCEAN  AND  COASTWISE  NAVIGATION 

(Thousands) 


HISTORICAL  DATA 


1966 

57.0 

1973 

43.1 

1967 

84.1 

1974 

43.9 

1968 

70.1 

1975 

45.7 

1969 

70.7 

1976 

41.5 

1970 

64.2 

1977 

45.4 

1972 

48.7 

1978 

56.0 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

44.5 

44.5 

44.5 

1985 

44.2 

41.1 

40.8 

1990 

43.9 

34.8 

38.3 

1995 

44.4 

32.0 

36.2 

2000 

45.6 

30.3 

35.2 

2005 

47.0 

28.5 

32.2 

Officers'  licenses  (deck  and  engineer),  and  seamen's  documents  are 
included,  both  original  issues  and  renewals/endorsements.  Staff  of¬ 
ficer  certificates  of  registry  and  licenses  for  pilots,  uninspected 
vessels,  and  towboat  and  motorboat  operators  are  excluded.  Data  are 
given  by  fiscal  year;  the  transition  quarter  (Jul y-September  1976) 
is  excluded. 


SOURCE 

U.S.  Department  of  Transportation.  U.S.  Coast  Guard.  Proceedings  of 
the  Marine  Safety  Council.  Washington,  D.C.:  Government  Printing 
Office,  monthly. 
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ORIGIN:  TABLE  4-15:  SOURCE  CITED  (Issues  for  1966-1978) 


FIGURE  4-11.  U.S.  MERCHANT  MARINE  LICENSES  AND  DOCUMENTS  ISSUED 
FOR  OCEAN  AND  COASTWISE  NAVIGATION 


prolonged  depression  in  the  shipbuilding  industry  and 
depressed  trade  levels,  both  impo r t/ex po r t  and  domestic. 
There  is  growing  dependence  on  foreign  carriers  and 
persistent  maritime  unemployment  as  the  size  of  the 
oceangoing  fleet  shrinks.  Under  these  conditions  the  number 
of  licenses  and  documents  to  be  issued  can  be  expected  to 
diminish  significantly. 

4.11.4  Projection  in  Scenario  E.  Prospects  for  seafaring 
employment  are  brighter  in  Scenario  E.  blew  ships  are 
delivered  steadily  to  meet  the  demands  imposed  by  expanding 
foreign  and  domestic  waterborne  trade  coupled  with  the 
desire  to  be  able  to  import  energy  and  other  raw  materials 
in  US  bottoms.  While  crew  size  generally  declines  as 
automation  becomes  increasingly  widespread  in  the  fleet, 
other  maritime-related  jobs  are  gradually  created  for  which 
existing  licenses/documents  are  prerequisite.  It  is  also 
likely  that  the  domain  for  which  maritime  licenses  or 
documents  will  be  required  will  expand.  New  licensing 
applications  notwi thstanding ,  the  number  of  licenses  and 
documents  to  be  issued  under  Scenario  E  can  be  expected  to 
decline  steadily. 

4.12  Index  of  Marine  Traffic  Density  for  Selected  US 
Ports  (Parameter  570) 

4.12.1  Introduction .  This  parameter  is  intended  to  guage 
relative  marine  traffic  density  over  the  forecast  period. 
Marine  traffic  density  is  of  concern  for  a  number  of 
reasons,  not  the  least  of  which  is  an  indication  of 
potential  safety  problems.  In  developing  the  parameter, 
constituent  elements  considered  included  the  number  of 
vessel  transits,  the  active  port  area  and  the  volume  of 
trade  handled,  for  a  representative  set  of  20  ports.  The 
sample  includes  the  top  16  ports  (in  terms  of  the  volume  of 
foreign  trade  handled  in  1977)  and  all  ports  in  which 
vessel  traffic  management  systems  have  been  established  or 
proposed.  Projections  for  this  parameter  are  shown  in  Table 
4-16  and  Figure  4-12,  with  a  detailed  presentation  in 
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TABLE  4-16 


INDEX  OF  MARINE  TRAFFIC  DENSITY  FOR  SELECTED  U.S.  PORTS 

(Index  (1974  =  100)) 


HISTORICAL  DATA 


1969 

79.4 

1974 

100.0 

1970 

87.4 

1975 

96.1 

1971 

87.4 

1976 

102.8 

1972 

91.1 

1977 

126.8 

1973 

100.5 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

129.5 

129.5 

129.5 

1985 

177.6 

122.2 

153.3 

1990 

203.9 

116.8 

188.8 

1995 

227.5 

113.9 

228.3 

2000 

265.7 

112.8 

280.5 

2005 

315.6 

108.4 

341.7 

A  composite,  average  of  relatives  index  is  given.  The  index  samples 
the  following  ports:  Portland  (Me.),  Boston,  New  York,  Philadelphia , 
Baltimore,  Norfolk,  Tampa,  Mobile,  New  Orleans,  Baton  Rouge,  Port 
Arthur,  Beaumont,  Texas  City,  Houston,  Corpus  Christi,  Long  Beach, 
Los  Angeles,  San  Francisco,  Seattle,  and  Valdez.  Traffic  density  in 
a  port  is  the  number  of  inbound  and  outbound  trips  (by  both  ships 
and  barges)  divided  by  the  area  of  the  port.  Port  indices  are  then 
weighted  in  proportion  to  the  volume  of  foreign  and  domestic  trade 
handled  by  each  port  to  produce  the  composite  index. 


SOURCE 

U.S.  Department  of  Defense.  U.S.  Army  Corps  of  Engineers.  Water¬ 
borne  Commerce  of  the  United  States.  Pts  1,  2  and  4.  New  Orleans, 
La.,  annual. 
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Appendix  P. 

4.12.2  Projection  in  Scenario  R.  Port  congestion,  as 
measured  by  this  parameter,  is  expected  to  increase 
substantially  in  Scenario  R.  Port  development  lags  in 
Scenario  R  because  of  a  lack  of  funds  and  other  resistance. 
Nearly  static  foreign  trade  levels  and  unemployment  in  the 
1980s  also  hamper  port  development.  Liner  traffic  becomes 
concentrated  in  a  few  major  ports  while  trade  routes  shift 
and  there  is  growth  in  non-liner  trades.  Demand  for 
intermodal  coordination  follows  increased  demand  for 
waterborne  transport  of  hazardous  cargoes,  and  energy  and 
other  raw  materials  domestically.  The  period  is  marked 
generally  by  an  increase  in  total  (foreign  and  domestic) 
trade  handled,  changes  in  the  distribution  of  trade  among 
the  ports,  and  an  increase  in  the  number  of  vessel 
transits.  Late  in  the  period,  port  improvements  result  in  a 
slow  increase  in  active  port  area.  The  net  effect  is  a 
rapid  rise  in  the  index,  indicating  increasing  congestion. 

4.12.3  Projection  in  Scenario  H.  In  this  scenario,  port 
congestion  is  projected  to  remain  at  about  the  level 
currently  experienced,  declining  only  slightly  during  the 
period.  In  Scenario  H,  depressed  foreign  and  domestic  trade 
levels,  capital  shortages,  and  persistent  unemployment 
result  in  security  problems,  deteriorated  ports  and  poorly 
coordinated  intermodal  networks.  Small  ports  grow  in 
significance  in  the  coastal  trade.  Energy  shortages  and 
uncertain  sources  of  supply  affect  vessel  movements. 
Conditions  do  not  favor  harbor  improvements  to  accommodate 
larger  vessels  (hence  fewer  transits).  The  volume  of  trade 
is  down,  but  its  distribution  among  the  ports  changes.  The 
index  remains  nearly  static. 

4.12.4  Projection  in  Scenario  E.  Port  congestion  is 
expected  to  increase  rapidly  in  Scenario  E.  There  is  strong 
growth  in  US  foreign  trade  in  Scenario  E  as  well  as  rapid 
growth  in  domestic  waterborne  transportation. 
Decentralization  of  industry  spurs  the  need  to  improve 
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intermodal  systems  (especially  for  domestic  transport)  and 
a  demand  for  port  improvement  and  redesign.  The  number  of 
vessel  transits  generally  increases  but  is  occasionally 
inhibited  by  jurisdictional  disputes  among  port  agencies 
and  by  security  concerns/terrorist  activity  in  some  ports. 
The  relative  volumes  of  trade  handled  by  the  20  ports, 
which  are  quite  uniformly  distributed  geographically, 
remain  essentially  unchanged.  The  density  index  rises 
rapidly  under  these  influences. 

4.13  Growth  of  US  Vessel  Traffic  Management  Systems 
(Parameter  190) 

4.13.1  Introduction  .  VTSs  play  an  important  role  in 
assuring  safe  and  efficient  movement  of  ships  through 
congested  areas.  This  parameter  is  intended  to  illustrate 
the  growth  of  VTSs  which  may  be  inferred  from  the 
scenarios.  To  do  this,  a  sample  of  20  ports  is  examined. 
The  sample  includes  16  of  the  largest  ports  (by  foreign 
trade  volume  in  1977)  and  all  ports  in  which  VTSs  have  been 
established  or  proposed.  (This  is  the  same  sample  of  ports 
that  was  used  in  the  preceding  parameter,  570).  The  measure 
employed  is  the  active  port  area  of  ports  with  VTSs 
compared  to  the  total  active  area  of  the  20  ports.  The 
discussion  which  follows  also  considers  offshore  Traffic 
Separation  Schemes  close  to  the  United  States,  although  TSS 
areas  are  not  explicitly  part  of  the  calculations. 
(Worldwide,  TSSs  account  for  less  than  1%  of  the  total 
VTS+TSS  area).  Projections  are  displayed  in  Table  4-17  and 
Figure  4-13;  details  are  provided  in  Appendix  Q. 

4.13.2  Projection  in  Scenario  R.  In  Scenario  R,  the 
expansion  of  port  area  covered  by  VTS  is  very  small  until 
after  1990  when  area  covered  increases  at  a  moderate  and 
steady  rate.  Under  Scenario  R  there  is  increased  demand  for 
waterborne  transport  of  hazardous  cargoes,  and  energy  and 
other  raw  materials.  While  foreign  trade  increases 
steadily,  port  development  lags  demand  because  of  upward 
cost  pressures,  scarce  capital  or  other  resistance.  The 
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TABLE  4-17 


AREA  OF  20-PORT  SAMPLE  SERVED  BY  VESSEL 

(Percent  of  Total 


TRAFFIC 

Area) 


HISTORICAL  DATA 


1970 

0 

1972 

31 

1975 

32 

1977 

38 

0 

1 

2 

7 


PROJECTED  DATA 


SCENARIO 

R  H 


1980 

33.7 

33.7 

1935 

40.5 

38.7 

1990 

42.0 

33.7 

1995 

46.5 

33.7 

2000 

51.0 

33.7 

2005 

55.5 

38.7 

The  following  ports  are 

included: 

Po  r  tland  (Me . )  , 

Ph i lade  1 ph ia 

,  Ba 1 t imore , 

Norfolk, 

Tampa  , 

Mobile, 

Rouge,  Port 

Arthur,  Beaumont,  Texas  City 

,  Houston 

Long  Beach, 

Los  Angeles, 

San  Francisco, 

Seattle , 

port  area  is 

1635  square 

miles. 

SOURCE 

Forecasting  International,  Ltd. 


MANAGEMENT  SYSTEMS 


E 

33.7 

46.1 

53.5 

60.8 

63.2 

75.6 


Boston,  New  York, 
New  Orleans,  Baton 
,  Corpus  Ch  r  i  s t  i  , 
and  Valdez.  Total 
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port  development  situation  improves  later  in  the  period  and 
a  number  of  deepwater  ports  are  built.  Liner  traffic 
becomes  concentrated  in  a  few  major  ports.  Non-liner  trades 
expand,  with  some  shifting  of  trade  routes.  VTS  expansion 
is  slow  until  about  1  990  ,  after  which  the  VTS  area 
increases  at  a  moderate  rate.  By  2005  the  augmented  VTS 
area  includes  New  York,  Baltimore  and  Norfolk/Hampton 
Roads,  or  equivalent  area.  TSSs  may  also  be  established  in 
the  approaches  to  deepwater  ports. 

4.13.3  Projection  in  Scenario  H.  In  Scenario  H,  costly 
VTS  systems  are  projected  to  remain  static,  covering  only 
that  port  area  covered  today.  Scenario  H  is  characterized 
by  severe  capital  shortages  in  all  industries,  diminishing 
foreign  trade,  and  deteriorating  ports  and  harbors.  Smaller 
ports  assume  growing  significance  and  traffic  density 
(Parameter  570)  remains  essentially  static.  Under  Scenario 
H,  no  VTS  increases  are  projected. 

4.13.4  Projection  in  Scenario  E.  In  this  scenario  VTS  is 
expected  to  be  a  high  priority  and  the  area  covered  by  VTSs 
is  expected  to  increase  rapidly.  Increasing  foreign  trade 
and  rapid  growth  in  demand  for  domestic  waterborne 
transportation  result  in  the  need  for  LNG  terminals  and 
deepwater  ports,  and  port  development  generally. 
Decentralized  industry,  increased  competition  among  major 
domestic  transport  modes,  and  security  problems  in  US  ports 
create  a  demand  for  improved  (safer,  more  efficient) 
intermodal  systems.  Although  jurisdictional  disputes  may 
arise  among  port  agencies,  delaying  VTS  implementation, 
there  are  strong  reasons  for  expanding  the  VTS  and  TSS 
areas,  and  sufficient  capital  to  do  it.  Growth  is  projected 
to  include  New  York,  Baltimore,  Norfolk/Hampton  Roads,  and 
Mobile,  or  equivalent  areas,  in  the  total  VTS  area. 
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CHAPTER  5 

FUTURE  FLEET  PROFILES  AND  ISSUE  IDENTIFICATION 

5.1  Introduct  icn 

The  purpose  of  this  chapter  is  to  summarize  and 
organize  the  results  of  the  Chapter  4  analysis  wherein  each 
parameter  was  subjected  to  the  conditions  prevailing  in 
each  of  the  scenarios.  The  analysis  yields  two  categories 
of  conclusions,  namely,  information  concerning  the  ships  of 
the  future  merchant  fleet,  and  identification  of  the  issues 
embedded  in  the  scenarios  which  are  pertinent  to  the  future 
merchant  fleet,  the  Maritime  Administration  and  the  Coast 
Guard . 

5. 2  Profiles  cf  the  Future  Merchant  Fleet 

Development  of  profiles  of  the  future  merchant  fleet, 
and  the  ships  that  comprise  it,  began  with  fundamental 
scenario  assumptions  regarding  the  volume  of  US  foreign 
trade,  the  percentage  of  that  trade  carried  in  'JS  ships, 
and  projections  of  fleet  size,  i.e.,  total  deadweight 
tonnage.  Fleet  composition  and  DWT  for  1930  are  essentially 
extrapolations- of  historical  data.  Numbers  of  ships  by  type 
(freighter,  bulker,  tanker)  have  been  estimated  from 
historical  data  and  the  scenarios.  Within  each  type  the 
distribution  of  ships  by  sub-type  has  been  estimated  based 
on  the  scenarios.  (The  sub-types  are:  freighters  -  general 
cargo,  partial  container,  full  container  and  RoRo,  barge 
carrier;  bulkers  -  dry  bulk  carriers,  combination  carriers; 
tankers  -  liquid  bulk  carriers,  gas  carriers).  Estimates  of 
average  DWT  by  ship  type  have  been  derived  from  these 
calculations.  Fleet  age  by  ship  type  has  been  derived  from 
historical  age  distributions  modified  by  deleting 
appropriate  numbers  of  the  oldest  ships  and  adding  the  new 
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construction  envisaged  under  the  scenarios.  Average  ship 
speed  estimates  have  been  calculated  by  extrapolating 
historical  data  for  Scenario  E  and  by  assuming  a  3%  and  1% 
increase  per  5-year  period  for  Scenarios  R  and  H, 
respectively.  These  rates  are  consistent  with  the 
scenarios.  Fleet  profiles  are  summarized  in  Tables  5-1 
through  5-3.  Details  are  given  in  the  appendices, 
particularly  Appendices  H,  I,  and  L. 

The  fleet  profiles  thus  developed  are  internally 
consistent;  the  ship  construction  requirement  implied  by 
these  profiles  can  also  be  met.  The  requirement  is  greatest 
under  Scenario  E,  where  the  entire  2005  fleet  would  have  to 
be  built  after  1977  (409  new  ships  are  postulated).  Such  a 
construction  program  is  feasible  under  the  shipbuilding 
capabilities  projected  for  this  scenario  (see  Parameter 
400).  Assuming  three  years  to  build  a  ship  and  comparing 
required  vs.  available  shipway-years,  freighter  and  bulker 
requirements  can  easily  be  met.  Tanker  requirements  can, 
too,  but  tanker  construction  could  absorb  37%  of  tanker 
shipway  capacity.  Concurrent  naval  construction  demands 
(also  envisaged  in  this  scenario)  could  over-tax  the 
largest  shipways. 

5 . 3  Issues 

The  second  category  of  conclusions  to  be  drawn  from 
the  parameter  analysis  deals  with  the  issues  which  would 
significantly  affect  the  development  of  the  future  merchant 
fleet.  An  issue  is  defined  as  a  condition  or  trend,  present 
(to  some  degree)  in  all  scenarios,  which  would  affect  the 
Maritime  Administration,  the  Coast  Guard,  or  the  clientele 
of  either  organization.  The  effect  of  the  issue  might  take 
the  form  of  a  problem  for  MarAd/CG,  or  it  might  represent 
an  opportunity  for  action. 

A  list  of  issues  is  given  in  Table  5-4  together  with  a 
brief  description  for  each  scenario.  For  most  issues  the 
intensity  and  direction  of  change  vary  with  the  scenario. 
For  instance,  the  volume  of  US  foreign  trade,  upon  which 


the  health  of  the  shipping  industry  ultimately  rests,  is 
projected  differently  among  the  scenarios.  For  other 
issues,  such  as  ship  and  cargo  security  (bcth  foreign  and 
domestic),  a  common  direction  is  perceived,  but  intensities 
vary.  Some  aspects  of  a  few  issues  appear  to  be  relatively 
insensitive  to  scenario  conditions;  the  building  of  small 
vessels  for  the  domestic  trades  is  recognized  in  all  three 
scenarios,  for  instance.  For  still  ether  issues,  conditions 
under  only  two  scenarios  may  be  similar.  Naval-merchant 
competition  for  available  shipbuilding  capability  under 
Scenarios  R  and  E  is  an  example. 

The  issues  summarized  in  Table  5-4  are  examined  in 
Chapter  6  to  determine  which  MarAd/CG  programs,  and  which 
clientele  groups,  they  affect. 
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US  MERCHANT  FLEET  PROFILES 


TABLE  5-4  ISSUE  DESCRIPTIONS 


ISSUE  R  (RESOURCE  ALLOCATION)  H  (HARDSHIP)  E  (EXPANSIVE  GRCWTH) 
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Significant  unemployment.  of  violence.  rate  declines.  Foreign 

Labor  unrest.  Work  antagonism  to  strident  US 

slow-downs.  Some  violent  expansion.  Terrorist 

acts.  activities  in  US  ports  by 

foreign  interests. 


CHAPTER  6 

PROGRAM  AND  CLIENTELE  IDENTIFICATION  AND  ANALYSIS 


6 . 1  Introduction 

In  the  preceding  chapters  Major  Problem  Areas  for  the 
maritime  comm m unity  have  been  derived  from  the  three 
scenarios.  Issues  (conditions  or  trends  of  concern  to  the 
Coast  Guard  and  its  clientele)  have  been  distilled  in  the 
course  of  examining  parameter  projections  under  the 
influence  of  the  MPAs.  The  purpose  of  this  chapter  is  to 
identify  the  Coast  Guard  programs  and  clientele  groups 
potentially  affected  by  the  issues,  and  to  specify  more 
precisely  the  nature  of  these  effects. 

6.2  Program  Identification 

The  Coast  Guard  Planning  and  Programming  Manual 
(CG-411)  provides  descriptions  of  operating  and  support 
programs  which  could  be  affected  by  the  issues.  The 
programs  selected  for  analysis  are  given  in  Table  5-1.  Only 
operating  programs  and  those  support  programs  which  would 
be  directly  affected  by  the  issues  have  been  selected  for 
analysis  in  this  chapter. 

6. 3  Clientele  Identification 

CG-411  also  provides  an  extensive  list  of  clientele 
for  each  program.  These  relationships  are  contained  in 
Appendix  R.  Since  the  clientele  list  is  too  voluminous  to 
be  manageable,  the  clientele  have  been  organized  into  13 
groups  representing  interests  germane  to  the  present  study. 
Table  6-2  summarizes  these  groups  and  their  interests; 
greater  detail  is  given  in  Appendix  S. 

6. 4  Analysis  of  Issue,  Program,  Clientele  Group 

Relations!)  ips' 

The  issues  may  affect  Coast  Guard  programs  directly. 


TABLE  6-1 


COAST  GUARD  OPERATING  AND  SUPPORT  PROGRAMS 
Operating  Programs 

Short  Range  Aids  to  Navigation  (AN) 

Bridge  Administration  (BA) 

Commercial  Vessel  Safety  (CVS) 

Enforcement  of  Laws  and  Treaties  (ELT) 

Ice  Operations  (10) 

Marine  Environmental  Protection  (MEP) 

Military  Operations  (MO) 

Military  Preparedness  (MP) 

Marine  Science  Activities  (MSA) 

Port  Safety  and  Security  (PSS) 

Radionavigation  Aids  (RA) 

Boating  Safety  ( RBS ) 

Search  and  Rescue  (SAR) 

Support  Programs 
Communication  Services  (GAC) 

Intelligence  and  Security  (GAOI) 

^Personnel  (GAP) 

*Harard  Control  Safety  (GAS) 

^Research  and  Development  (R&D) 

* 

These  support  programs  are  not  directly  affected  by 
future  merchant  fleets. 
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TABLE  6-2 


INTERESTS  AND  CONCERNS  OF  CLIENTELE  GROUPS 


A.  Recreational  Boating:  Boaters  and  marinas, 

manufacturers  and  d  i  s  t  r  i b u tors  of  boating  equipment, 
and  other  private  and  commercial  groups  which 
encourage  recreational  boating  in  the  United  States. 
Private  and  public  organizations  which  promote  boating 
safety. 

B.  Port  Operations  and  Development:  State  and  local  Port 
AiIthoTTtTes^  com.nerc  i  a  1  associations,  and  governmental 
agencies  which  are  concerned  with  the  efficient  and 
profitable  operation  of  US  ports  and  with  well-planned 
port  development. 

C.  Maritime  Personnel:  Private  and  public  organizations 

or  institutions  which  represent  or  train  individuals 
in  the  maritime  industry,  including  associations  of 
seamen,  masters,  mates,  and  pilots,  longshoremen, 
shipyard  unions,  and  marine  educational  facilities. 

D .  Weather  Services  and  Nav i q  a  t i o  n  :  Governmental 

agencies  and  commercial  groUps  which  engage  in  weather 
forecasting  and  furnish  assistance  in  the  conduct  of 
ice  operations.  Private  associations  cconcerned  with 
the  promotion  of  improved  navigation  through 
educational  and  technological  advances. 

E .  Environmental  Protection,  Conservation  and  Usage  : 
P  r  i  v  ate  o  r  g  a  n'  i  z  a  t  ions  and  gTve'fn  m  e  n  t  agencies 
concerned  with  the  protection  of  the  environment,  the 
preservation  of  national  wildlife  and  the  management 
of  the  nation's  natural  resources,  in  both  their 
legislative  and  regulatory  aspects. 

F.  Insurance  Industry:  Commercial  firms  involved  in  the 
insurance-related  aspects  of  merchant  shipping, 
including  cargo  loss  prevention  and  the  investigation 
and  issuance  of  reports  on  marine  disasters. 

G .  Shipbuilding  and  Ship  Propulsion :  Associations  of 
shipbuilders,  shipyards,  marine  engineers  and  ship 
designers  which  are  concerned  with  the  health  and 
competiveness  of  the  nation's  shipbuilding  and 
ship-repair  industry,  and  with  the  more  efficient 
design  and  operation  of  marine  craft. 
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H.  Marino  Sc i ence:  Governmental  institutions  and  private 
foundations  engaged  in  the  conduct  of  marine  research 
and  the  advancement  of  marine  sciences  through  the 
sponsorship  of  educational  programs,  the  funding  of 
scientific  research  in  areas  relating  to  marine 
science . 

I.  Commercial  Shipping:  Associations  of  shippers  and 
vessel  operators  whicn  lobby  the  government  on  matters 
of  concern  to  the  commercial  shipping  industry,  such 
as  government  regulations  and  foreign  competition. 
Federal  agencies  charged  with  regulating  the  US 
shipping  industry  by  rate  setting,  issuance  of 
licenses,  granting  of  ship  construction  and  ship 
operation  subsidies,  and  similar  matters. 

J.  Military  and  Emergency  Services;  The  three  main 
b  r  an  c  he's  o  f  '  t  li  e  armed  for  ces  ol  The  United  States, 
together  with  other  related  military  services, 
particularly  the  US  Coast  Guard,  which  are  charged 
with  preserving  the  security  of  the  nation. 
Organizations  concerned  with  military  preparedness  and 
which  furnish  assistance  to  the  government  in  disaster 
relief  operations. 

K.  Safety  and  Port  Security;  Governmental,  commercial 
and  private  organizations  concerned  with  the  safety 
and  security  of  US  ports,  in  both  technical  and  law 
enforcement  matters,  including  the  safe  transportation 
of  hazardous  materials  and  the  proper  management  of 
intra-port  vessel  traffic. 

L.  International  Bodies:  International  organizations, 
both  private  and  pub"l  ic ,  which  are  concerned  with  the 
conduct  and  regulation  of  international  marine  affairs 
in  their  commercial  and  political-military  aspects. 

M.  Maritime  Communications:  Private,  commercial  and 
governmental  associations  engaged  in  the  regulation  of 
marine  communications  and  the  promotion  of  the 
development  and  use  of  improved  radionavigation  aids. 
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They  may  also  affect  the  clientele  groups  which,  in  turn, 
influence  Coast  Guard  programs.  The  following  simple  model 
illustrates  the  relationships: 


(Table  6-4) 


Issues  - 

\ 

\ 

(Table  6-5) 

\ 

\ 

Cl ientele 


- >  CG 

/ 

(Table  6-3) 

/ 

/ 

/ 

Groups 


Programs 


A  matrix  relating  clientele  groups  to  Coast  Guard 
programs  is  presented  as  Table  6-3.  In  this  matrix  a  "1" 
indicates  that  a  common  interest  exists.  Since  clientele 
groups  and  programs  may  have  several  interests,  the  matrix 
provides  only  a  rough  indication  of  relationships. 

Table  6-4  shows  the  direct  relationships  of  issues  to 
Coast  Guard  programs  by  a  "1M  in  each  matrix  cell  where  a 
relationship  exists.  The  multifaceted  nature  of  the  issues 
frequently  impacts  several  programs.  In  similar  fashion, 
Table  6-5  shows  the  relationships  of  issues  to  clientele 
groups. 

6. 5  Common  Interests  Among  Clientele  Groups  and  Coast 

Guard  Prog  ranis 

The  relationships  shown  in  the  foregoing  tables  are 
summarized  in  Table  6-6.  In  this  table  (which  is  a 
2-dimensional  representation  of  3-dimensional 
relationships)  the  letters  in  the  cells  signify  the  related 
clientele  groups.  For  instance,  a  "D"  (Weather  Services  and 
Navigation  Clientele  Group)  appears  in  the  third  row  (Dorn. 
Trade  Patterns),  in  the  first  column  (AN  Program), 
indicating  that  these  three  elements  share  a  common 
interest.  The  nature  of  the  relationships  and  common 
interests  implied  by  the  Table  6-6  cell  entries  are 
specified  in  the  following  sections,  which  are  arranged  by 
Coast  Guard  program. 
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CROSS-RELEVANCE  MATRIX:  CLIENTELE  GROUPS  VS  COAST  GUARD  PROGRAMS 


COMMUNICATION 


TABLE  6-4 


CROSS-RELEVANCE  MATRIX:  ISSUES  VS  CLIENTELE  GROUPS 


CROSS-RELEVANCE  MATRIX:  ISSUES  VS  COAST  GUARD  PROGRAMS 
WITH  CLIENTELE  GROUPS  IDENTIFIED 


Common  Interest 


Clientele  Group 


Program:  AN 

D  -  Weather  Services  Short  range  aids  to  accommodate 

and  Navigation  changing  vessel  types/sizes 

where  needed. 


Program:  B^ 

B  -  Port  Development  Bridge  regulations  which  do  not 

and  Operations  hinder  harbor/waterway  usage. 


Program:  CVS 


B  -  Port  Development 
and  Operations 

C  -  Maritime  Personnel 


F  -  Insurance  Industry 


Harbor  and  terminal  facilities 
to  handle  new  ships/more  ships. 

Employment  and  qualification  of 
shipbuilding  personnel. 

Employment,  licensing,  certifica¬ 
tion  of  shipboard  personnel. 

Employment,  licensing,  certifica¬ 
tion  of  dockside  personnel. 

Employment,  licensing,  certifica¬ 
tion  of  shipboard  security 
personnel . 

Employment,  licensing,  certifica¬ 
tion  of  harbor  security  personnel. 

Ship  and  cargo  hazards. 

Marine  accident  claims. 


Environmental  hazards:  water,  air 
(using  coal),  nuclear. 

Risk  to  vessel;  reliability  of 
automation . 

Transit  risks:  weather,  ice, 
traffic. 

Risk  to  vessel  and  cargo  in  port 
(navigation,  cargo  handling). 

Terrorism  in  US  harbors. 


Piracy,  terrorism  outside  US. 
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Clientele  Group 

G  -  Shipbuilding  and 
Propulsion 


I  -  Commercial  Shipping 


K  -  Safety  and  Port 
Security 


L  -  International 

Bodies  (IMCO,  SOLAS) 


Common  Interest 

New  ships  -  type,  size,  etc. 

Promote/protect/ improve  ship¬ 
building  industry. 

Power  plant  development/ 
construction . 

Development/construction  of 
automated  shipboard  features 

Trade  economics. 

Attractiveness  of  new  ports  as 
foreign  trade  terminals. 

New  ships  for  fleet. 

Fuel  cost,  ava i labi 1 i ty . 

Rapid  turn-around  in  port. 

Delays  and  risk  to  vessel  and 
cargo  due  to  piracy,  terrorism. 

Nuclear  hazard  to  ports. 

Equipment  systems  reliability. 

Sufficient  crew  to  handle  ship. 

Transit  risks:  weather,  ice, 
traffic. 

Marine  accident  investigation. 

Vessel/cargo/ personnel/ port 
safety. 

Vessel  safety,  especially  foreign 
vessels  in  US  waters. 

International  safety  standards  and 
agreements:  nuclear,  TSS. 

Suppression  of  terrorism,  piracy 
by  political/legal  means. 
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Common  Interest 


P 


Clientele  Group 


Program:  ELT 


F  -  Insurance  Industries 

K  -  Safety  and  Port 
Secur i ty 


Damage  claims,  terrorism,  piracy 

Suppression  of  piracy  in  US  waters 
and  on  high  seas. 


L  -  International  Bodies  <  Suppression  of  terrorism,  piracy 

through  political/legal  means. 


Program:  IQ 


B  -  Port  Development 
and  Operations 


Icebreaking  in  harbors  and  inland 
waterways,  including  Great  Lakes. 


D  -  Weather  Services 
and  Navigation 


Ice  forecasting/ship  routing  on 
Arctic  trade  routes. 


Ice  forecasting/ship  routing  on 
inland  waterways,  including  Great 
Lakes  . 


Program:  MSP 

F  -  Insurance  Industry  Environmental  risk:  oil/hazardous 

cargo,  pollution  liability,  damage 
and  claims. 


E  -  Environmental 
Protection , 
Conservation 
and  Use 


Pollution  (especially  oil)  in 
harbors  and  US  coastal  waters. 

Pollution  emanating  from  ships: 
bunker  fuel  (oil),  smoke,  nuclear. 

Pollution  incident  investigation, 
law  enforcement. 


Program:  MSA 


D  -  Weather  Services 
and  Navigation 


Weather  and  ice  forecasting/ship 
routing  on  high  seas,  coastal  and 
inland  waters. 


H  -  Marine  Science 


Weather,  ice,  current  research  and 
forecasting  in  coastal  waters  and 
high  seas. 


L  -  International  Bodies  Agreements  regarding  weather  and 

ice  research  and  forecasting/ship 
warning  and  routing. 


i 


u 
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Clientele  Group 


Common  Interest 


Program;  PSS 


B  -  Port  Development 
and  Operations 


Harbor  and  terminal  facilities  to 
handle  new  ships/more  ships. 

Port  development/expansion  to 
accommodate  changing  trade  patterns. 

Port  development  for  safe, 
efficient  vessel  movement. 


F  -  Insurance  Industry  Risk  to  vessel  (navigational 

hazards),  cargo  (cargo  handling), 
port  facilities. 


Environmental  risk:  oil  (water 
pollution),  coal  (air  pollution), 
nuclear. 


Risk  to  vessel:  reliability  of 
ship  control  systems,  cargo 
control  systems,  adequacy  of  crew. 

Sabotage,  terrorism. 

I  -  Commercial  Shipping  Trade  economics,  commercial 

attractiveness  of  new  ports. 

Short  turn-around  time  in  port. 

Delays/damage  to  ship  or  cargo 
due  to  terrorism. 


K  -  Safety  and  Port 
Secur i ty 


L  -  International  Bodies 


Cargo  safety,  especially  hazardous 
cargo . 

Risk  to  vesse 1/ca rgo/po r t  due  to 
fuel  (oil:  fire;  nuclear:  contami¬ 
nation)  . 

Risk  to  vessel:  reliability  of 
ship  control  systems,  cargo 
handling  systems,  adequacy  of 
crew  and  dockside  personnel. 

Rules  of  the  nautical  road. 

Safe  vessel  movement,  cargo 
handl  ing  . 

Sabotage,  terrorism. 

Rules  of  the  nautical  road. 


6-13 


Clientele  Group 


Common  Interest 


D  -  Weather  Services 
and  Navigation 


Program:  R  A 

Efficient  radio  navigation  aids  to 
serve  US  commerce  in  US  waters  and 
on  high  seas. 


L  -  International  Bodies  Efficient  radio  navigation  aids  to 

serve  US  commerce  in  US  waters  and 
on  high  seas. 


K  -  Safety  and  Port 
Secur i ty 


Program:  SAR 

Safety  of  life  and  property  in  US 
coastal  waters  and  on  high  seas. 


Adequacy  of  ship's  crew  to  provide 
assistance  to  another  vessel  in 
distress . 


K  -  Safety  and  Port 
Secur i ty 


Program:  GAC 

Calling /distress/ locating  systems 
for  US  ships  anywhere. 


L  -  International  Bodies 
(WAARC) 


Calling/distress/ locating  systems 
for  US  ships  anywhere. 


M  -  Maritime 

Communications 


Calling /distress/ locating  systems 
for  US  ships  anywhere. 


Program:  GAOI 


C  -  Maritime  Personnel 


E  -  Environmental 
Protection , 
Conservation 
and  Use 

F  -  Insurance  Industry 


K  -  Safety  and  Port 
Security 


Employment  of  shipboard  personnel 
who  are  low  security  risks. 

Employment  of  port  workers  who 
are  low  security  risks. 

Identification  of  ships  and 
waterfront  facilities 
intentionally  polluting  the 
marine  environment. 

Environmental  hazards:  water, 
air,  nuclear. 

Sabotage,  terrorism. 

Marine  accident  claims. 

Sabotage,  terrorism. 
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6.6  Summary 

This  completes  the  analysis  of  the  relationships  among 
the  issues,  clientele  groups,  and  Coast  Guard  programs.  The 
common  interests  identified  above  provide  the  basis  for 
examining  the  aggregate  impacts  of  future  merchant  fleets 
on  each  affected  Coast  Guard  program  in  Chapter  7. 
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CHAPTER  7 

ANALYSIS  OF  PROGRAM  IMPLICATIONS 
7.1  Introduction 

Relationships  among  merchant  £  1 ee t- r e la  ted  issues. 
Coast  Guard  programs,  and  clientele  groups  were  explored  in 
Chapter  6.  The  purpose  of  this  chapter  is  to  investigate 
the  collective  direct  impacts  o£  future  merchant  fleets  on 
each  affected  Coast  Guard  operating  and  support  program. 
Three  programs  (MO,  MP,  and  RBS)  were  found  in  Chapter  6 
not  to  be  directly  affected  by  future  merchant  fleets; 
discussion  of  these  programs  is  therefore  omitted  in 
Chapter  7. 

In  the  sections  which  follow,  discussion  of  each 
program  is  arranged  in  a  standard  format  (Description  of 
the  Impact,  Scenario  Influence,  Program  implications. 
Recommended  Action  Options).  The  action  options  are  derived 
directly  from  the  discussion  of  each  program.  Generally, 
current  program  actions  are  assumed  to  continue  and  are  not 
stated;  only  new  actions,  or  current  actions  which  warrant 
increased  emphasis,  are  stated  in  the  lists  of  Recommended 
Action  Options. 

In  the  final  section,  conclusions  of  a  general  nature 
are  highlighted,  together  with  some  observations  pertinent 
to  the  support  programs  (Personnel,  Hazard  Control  Safety, 
and  Research  and  Development)  which  future  merchant  fleets 
will  affect  indirectly  but  significantly.  In  this  regard, 
it  is  noteworthy  that  none  of  the  conclusions  or  program 
action  options  is  at  opposition  to  the  trends  given  in  the 
Coast  Guard  Planning  and  Programming  Manual,  Chapter  V 
(CG-411)  although  the  emphasis  on  specific  points  may 
differ.  This  is  not  surprising  because  the  program 
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descriptions  in  CG-411  are  knowledgeable  and 
forward-looking,  and  because  merchant  ships  are  capital 
intensive  and  long-lived,  hence  changes  in  the  fleet  will 
generally  occur  gradually. 

7 . 2  Program:  Short  Range  Aids  to  Navigation  (AN) 

7.2.1  Description.  The  impact  of  the  Future  Merchant 
Fleet  on  the  AN  program  occurs  with  changes  in  domestic 
trade  patterns,  i.e.,  changes  in  the  US  terminal  ports 
engaged  in  foreign  trade.  A  sensitivity  to  changes  in  the 
sizes,  types,  and  configurations  of  the  carrier  vessels  to 
serve  this  trade  is  also  implied. 

7.2.2  Scenario  Influence .  Domestic  trade  patterns 
inferred  from  the  scenarios  differ  principally  in  degree. 
The  ascendency  of  smaller  ports  (due  to  industrial 
decentralization)  and  deepwater  terminals  under  Scenario  E 
represents  the  greatest  change.  The  use  of  small  ports  also 
increases  under  Scenario  H,  but  the  volume  of  trade 
concurrently  diminishes;  the  effect  of  these  two  contrary 
conditions  tends  to  minimize  the  net  demand  for  changes  in 
the  AN  system. 

Changes  in  ship  types  and  sizes  also  vary  in  degree 
among  the  scenarios.  Increases  in  the  size  of  ships  calling 
at  US  ports  will  continue  to  be  limited  by  channel  depths 
in  US  harbors  and  waterways,  and  the  number  and  type  of  US 
deepwater  ports  established. 

7.2.3  Program  Implications.  The  implications  for  the  AN 
program  are  twofold:  to  provide  visual/audible  aids  where 
needed  geographically,  and  to  assure  that  the  aids 
established  are  suitable  for  the  vessels  which  rely  upon 
them.  There  is  nothing  new  in  these  requirements;  they  have 
been  fundamental  considerations  for  centuries.  The 
appropriate  future  policy  for  the  AN  program,  regardless  of 
scenario,  appears  to  be  a  continuation  of  the  practices 
which  have  produced  the  highly  effective  system  in 
existence  today.  Close  coordination  with  AN  clientele  will 
be  essential  in  order  to  plan  for  AN  services  to  support 
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port  development  and  expansion.  This  is  especially  true 
where  significant  increases  in  channel  controlling  depths 
(to  accommodate  VLCCs  and  ULCCs)  are  contemplated. 

Verification  of  the  adequacy  of  existing 
v i s ua 1 /a ud i b  1  e  aids  to  serve  very  large  ships  is  also 
implied.  Many  existing  lighted  aids,  such  as  buoys  and 
minor  lights,  are  designed  for  the  mariner  who  is  quite 
close  to  the  surface.  The  usefulness  of  these  lights  to  a 
mariner  70  or  more  feet  above  the  water,  whose  view  of  the 
adjacent  water  is  obscured  by  the  enormous  hull,  would 
appear  to  be  marginal.  Audible  aids  would  be  nearly 
useless.  Since  smaller  vessels  will  continue  to  require  the 
existing  AN  systems,  new  or  augmented  systems  to  serve 
large  vessels  may  become  necessary. 

7.2.4  Recommended  Action  Options 

o  Continue  to  monitor  port  development  plans  and 
proposals  of  clientele,  especially  plans  to 
accommodate  large  ships  in  US  ports. 

o  Investigate  the  adequacy  of  the  existing  AN 
system  to  serve  large  ships  calling  at  US  harbors 
and  deepwater  ports. 

7.3  Program:  .  Bridge  Administration  (3A) 

7.3.1  Descr  iption.  Seaports  are  situated  at  the  interface 
of  land  and  sea  transportation  modes.  Bridges  over 
navigable  waterways  carrying  foreign  and  domestic  trade  are 
frequently  necessary  for  the  efficient  flow  of  trade  by 
land  transport  vehicles  and  to  facilitate  the  commercial 
and  social  life  of  the  seaport  city.  The  siting  and 
characteristics  of  bridges  is  a  dynamic  problem  which  seeks 
to  satisfy  the  current  and  projected  needs  of  both 
transportation  modes. 

7.3.2  Scenario  Influenc..  .  Th1*  volume  of  foreign  trade  is 
projected  to  vary  widely  among  tne  scenarios  while  domestic 
waterborne  trade  is  generally  expected  to  increase. 
Intermodal  connections  are  particularly  important  in 
Scenario  E  where  trade  volumes  are  high.  Port  development 
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(expansion,  modernization)  to  accommodate  larger  ships  is 
also  a  characteristic  o£  Scenario  E.  Funding  limitations 
cause  intermodal  improvements  and  port  development  to 
suffer  in  Scenarios  R  and  H;  in  Scenario  R  improvements  are 
concentrated  in  a  few  ports  while  facilities  simply 
deteriorate  in  Scenario  H. 

7.3.3  Program  Implications.  Bridges  are  generally  an 
impediment  to  marine  transportation  but  they  provide 
i nd i spens i ble  land-mode  links  in  the  flow  of  trade  to  and 
from  the  hinterland.  Bridges  are  also  long-lived  and 
expensive  to  build  and  maintain.  Bridges  originally  of 
adequate  capacity  and  which  are  relatively  unobtrusive  to 
marine  traffic  can  prove  inadequate  on  both  counts  long 
before  the  end  of  their  life  cycles.  The  BA  program  will  he 
required  to  continue  to  deal  with  the  marine  hazards 
embodied  in  existing  bridges,  and  with  the  issuance  of 
construction  permits  for  new  bridges.  Compromises  between 
the  legitimate  demands  of  land  and  water  transport  modes 
will  have  to  be  sought  in  the  siting  and  characteristics  of 
bridges.  In  a  larger  sense,  however,  bridges  are  but  a  part 
of  the  inter-related  transpor tation  networks  and  geography 
which  characterize  any  port,  and  there  are  alternatives  to 
bridges,  such  as  pipelines,  tunnels,  and 
geographical/hydrographical  modifications  of  the  port. 
Under  a  coherent,  well-conceived  port  development  plan, 
these  alternatives  could  result  in  a  safer,  more  productive 
port. 

7.3.4  Recommended  Action  Options 

o  Continue  close  liaison  with  program  clientele  to 
assure  equitable  treatment  of  the  legitimate 
interests  of  the  land  and  water  transportation 
modes . 

o  Participate  actively  in  all  phases  of  port 
development  planning. 
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7.4  Program:  Commercial  Vessel  Safety  (CVS) 

7.4.1  Description.  Not  surprisingly,  the  future  merchant 
fleet  will  have  major  impacts  on  the  CVS  program.  The 
impacts  will  be  felt  in  three  broad  areas:  the  ship  itself 
(designs,  types  and  sizes  of  vessels  built,  and  their  major 
subsystems);  the  environment  within  which  the  ship  operates 
(physical,  ecological,  socio-political);  and  the  personnel 
involved  in  ship  operation  (crew,  dockside  personnel) . 

7.4.2  Scenario  Influence.  While  significant  building  of 
small  ships  for  domestic  trade  is  envisaged  under  all 
scenarios,  new  ship  deliveries  for  foreign  trade  range  from 
near  zero  (Scenario  H)  to  a  whole  new  fleet  (Scenario  E) 
reflecting  the  foreign  trade  and  capital  availability 
situations.  A  mix  of  freighters,  tankers,  and  bulk  carriers 
is  projected;  under  Scenario  E  there  is  a  marked  increase 
in  the  number  of  bulk  carriers  and  in  the  sizes  of  all 
ships.  Those  ships  which  are  t  will  tend  to  continue 
the  trend  in  automation  of  Sy. terns  for  ship  control  and 
cargo  handling.  New  f ue 1 - e f f i c i e n t  power  plants  (gas 
turbine,  slow/medium  speed  diesel,  coal-fired,  and,  in 
Scenario  E,  nuclear)  will  also  be  introduced,  paced  by  fuel 
cost  and  capital  availability. 

Environmental  protection  is  a  significant  concern 
across  all  scenarios;  concurrently,  increases  in  the  volume 
of  hazardous  cargoes  are  projected  (especially  in  Scenarios 
R  and  E) ,  further  complicating  the  impact  of  ships  and 
their  cargoes  on  the  marine  environment.  Ship  casualty 
rates  rise  in  Scenario  H  but  decline  in  Scenarios  R  and  E. 
Arctic  trade  routes  may  evolve  in  Scenario  E,  with 
attendant  structure  and  ice  damage  implications  for  ship 
designs.  Piracy  and  acts  of  terrorism  involving  US  ships  at 
home  or  abroad  are  projected  for  all  scenarios,  especially 
Scenario  E. 

Changes  in  the  qualifications,  licensing,  and 
certification  of  shipboard  personnel  evolve  as  increases 
are  experienced  In  the  volume/type  of  hazardous  cargo 
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carried  and  in  the  extent  of  shipboard  automation. 
Automation  will  generally  require  smaller,  but  more  highly 
qualified,  crews;  minimum  safe  manning  levels,  irrespective 
of  automation,  will  also  become  an  issue.  Labor  pressures 
to  keep  manning  levels  high  will  be  strongest  under 
Scenario  H,  in  which  maritime  unemployment  is  highest.  Crew 
members  specially  qualified  to  deal  with  terrorists  may  be 
required,  especially  under  Scenario  E. 

7.4.3  Program  Implications.  The  CVS  program  is  concerned 
with  vessels  and  their  personnel.  Laws,  regulations,  and 
standards  relating  to  the  design  and  construction  of 
seaworthy  ships  will,  of  course,  continue  to  be  applicable. 
Ships  of  all  types  constructed  in  US  shipyards  can  be 
expected  to  increase  in  size  and  new  shipbuilding  materials 
and  techniques  will  require  regulations  and  standards  to  be 
revised  accordingly.  New  laws,  regulations,  and  standards 
will  also  be  required  for  the  design  and  construction  of 
vessels  for  the  carriage  of  hazardous  cargoes.  LNG  carriers 
and  double  bottoms  for  tankers  are  current  examples  of 
implications  of  this  type. 

Merchant  ships,  particularly  large  ones  with  small 
crews,  are  extremely  vulnerable  to  terrorist  attacks  in 
port.  It  is  possible  that  features  to  minimize  the  risk  or 
effects  of  a  terrorist  attack  could  be  incorporated  in  the 
design  of  a  vessel.  It  also  appears  that  such  features 
might  serve  to  minimize  environmental  damage.  For  instance, 
double  bottoms  tend  to  preserve  both  the  integrity  of  the 
cargo  and  the  marine  environment,  should  the  outer  hull  be 
ruptured  by  any  means. 

Regulations,  standards,  inspection  techniques,  and 
possibly  legislation  will  be  required  for  the  design  and 
construction  of  major  ship  systems,  such  as  power  plants. 
Slow  and  medium  speed  diesel  engines,  long  used  in  Europe, 
will  find  increasing  application  to  US  ships,  as  will  gas 
turbine  technology.  Modernized  coal-burning  and  nuclear 
plants  are  additional  possibilities. 
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Other  ship  systems  will  also  change  the  scope  of  CVS 
activities.  Automation  of  ship  control,  communication,  and 
navigation  systems  will  continue  to  evolve  with  a 
consequent  reduction  in  the  number  of  required 
watchstanders.  Automated  shipboard  cargo  handling  equipment 
will  become  more  widespread,  particularly  for  handling  bulk 
cargoes  (liquid,  dry,  and  slurried).  Stringent  design 
regulations  and  standards  will  be  required  to  assure  the 
safety  of  the  ship,  its  cargo,  the  evironment,  and 
facilities  and  other  ships  in  the  vicinity. 

The  activities  of  the  CVS  program  with  respect  to 
maritime  personnel  will  undergo  significant  changes  in  the 
future.  Qualification,  licensing,  and  certification 
standards  and  procedures  will  be  affected  by  the  addition 
of  VLCCs  and  ULCCs  to  the  US  fleet  and  the  automated 
features,  such  as  ship  control  and  cargo  handling  systems, 
incorporated  in  the  designs  of  new  ships.  Just  as  radar, 
for  example,  provided  the  mariner  with  a  powerful  new  tool, 
its  proper  use  required  an  increased  level  of  operator 
competence.  With  larger  ships  frequently  laden  with 
hazardous  cargo,  the  consequences  of  system  failure  or 
operator  error  becomes  enormous.  Special  qualifications  and 
certification  of  personnel  will  very  likely  be  required  for 
those  on  board  ship  responsible  for  loading,  stowage, 
transfer,  unloading  and  associated  cargo  emergency 
operations.  To  the  extent  that  US  merchant  ships  become 
targets  for  terrorists,  the  need  for  shipboard  personnel 
with  special  training,  qualification,  and  certification  in 
ship  defense  and  a n t i - t e r r o r i s t  activities  may  become 
necessary. 

Apart  from  the  external  demands  on  the  CVS  program 
briefly  discussed  above,  the  internal  demands  on  Coast 
Guard  inspectors  will  also  grow.  The  Coast  Guard  will  have 
to  expand  its  inspector  training  program  to  keep  pace  with 
new  marine  technologies,  and  with  the  requirements  which 
new  ship  and  system  designs  impose  on  operating  personnel. 
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7.4.4  Recommended  Action  Options 

The  following  are  action  options  recommended  for 
inclusion  in  the  Coast  Guard's  planning  of  the  CVS  program. 
These  action  options  address  the  emerging  issues  and 
problems  that  the  Coast  Guard's  CVS  program  will  face  over 
the  next  twenty-five  years. 

Ships 

o  Develop  regulations  and  evaluation  criteria  for 
new  types  of  ship  power  plants: 

a)  slow  and  medium  speed  diesels 

b)  gas  turbines 

c)  coal  fired  power  plants 

d)  nuclear  power  plants 

o  Develop  regulations  and  evaluation  criteria  for 
the  employment  of  automated  ship  subsystems 
including  back-up  emergency  requirements. 

o  Develop  regulations  governing  the  design  and 
construction  of  ships  and  shipboard  containers  to 
be  used  for  transporting  various  types  of 
hazardous  materials. 

o  Investigate  the  feasibility  of  incorporating 
features  which  would  make  ships  less  vulnerable 
to  terrorist  assaults  or  which  would  minimize 
potential  damage  to  the  ship,  its  cargo  and  its 
personnel . 

Environmental 


o  In  all  aspects  of  CVS  program  activities, 
incorporate  considerations  responsive  to 
environmental  protection  objectives. 

o  Foster  cooperation  and  coordination  of 
environmental  protection  activities  among  CVS, 
MEP,  PSS  and  other  USCG  programs. 

o  Determine  vulnerabilities  of  existing  fleet  to 
terrorist  assaults  and  Investigate  ways  to  lessen 
these  vulnerabilities. 


Personnel 


o 


Modify  existing  personnel  qualifications, 
licensing  and  certification  procedures,  or  design 
new  ones  responsive  to: 


a)  increased  sophistication  of  ships  and 
shipboard  systems 

b)  shipboard  handling  of  hazardous  cargoes 

c)  terrorist  threat. 

7.5  Program:  Enforcement  of  Laws  and  Treaties  (ELT) 

7.5.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  ELT  program  will  be  felt  principally  in  the 
realms  of  illegal  acts  of  a  socio-political  nature,  namely 
piracy  and  terrorism  in  US  coastal  waters  and  on  the  high 
seas.  Terrorism  is  seen  as  any  illegal  act  of  violence 
undertaken  to  serve  the  political  purposes  of  any  US  or 
foreign  interest  and  includes  acts  of  piracy. 

7.5.2  Scenario  Influence.  Terrorism  involving  US  ships  is 
a  significant  concern  across  all  scenarios.  The  likelihood 
of  terrorist  incidents  increases  as  US  policy  (i.e., 
foreign  policy  and  some  controversial  aspects  of  domestic 
policy,  such  as  environmental  practices)  is  perceived  to  be 
inimical  to  the  goals  or  interests  of  certain  groups.  The 
headlong  pursuit  of  self-interest  by  the  United  States 
(Scenario  E) ,  for  instance,  could  be  expected  to  antagonize 
Third  World  nations,  especially  their  more  radical 
factions . 

7.5.3  Program  Implications.  Because  of  the  relative 
difficulty  of  molesting  a  ship  at  sea,  most  terrorist  acts 
will  probably  occur  (or  be  initiated)  in  port,  where  any 
Coast  Guard  response  would  probably  be  undertaken  under  the 
aegis  of  the  PSS  program  (q.v.).  However,  incidents  which 
occur  offshore,  or  which  move  offshore  (as  in  a 
highjacking,  for  instance)  could  involve  the  ELT  program. 
Further,  enforcement  of  international  law,  in  cases  of 
piracy  involving  foreign  vessels  on  the  high  seas,  could  be 
required.  Close  coordination  within  the  Coast  Guard  will  be 
necessary,  both  by  the  ELT-PSS  program  planning  level  and 
among  the  operational  commands  which  m3y  become  involved. 
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7.5.4  Recommended  Action  Options 

1.  Develop  counterterrorist  contingency  plans, 
including  inter-agency  coordination  arrangements, 
and  trained  personnel. 

2.  Establish  mechanisms  and  procedures  to  facilitate 
close  cooperation  between  ELT  and  PSS  at  the 
planning  and  operational  levels. 

7.6  Program.  Ice  Operations  (IQ) 

7.6.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  10  program  will  be  for  the  purpose  of 
facilitating  commerce  on  'JS  inland  waterways  (including  the 
Great  Lakes)  and  in  the  western  Arctic  region.  Icebreaking, 
ice  forecasting,  and  ship  routing  activities  are  envisaged. 

7.6.2  Scenario  Influence.  Domestic  waterborne  commerce  is 
projected  to  grow  under  all  scenarios,  especially  Scenarios 
R  and  E.  A  major  and  increasing  portion  of  this  commerce 
will  be  energy  and  other  raw  materials,  and  hazardous 
cargoes.  The  Great  Lakes  will  be  opened  to  inter-lake 
traffic  year-round  under  Scenarios  R  and  E.  Oil  and  gas 
traffic  to  the  western  Arctic  is  likely  under  Scenarios  R 
and  E;  a  trans-Arctic  (Northwest  Passage)  trade  route  is  a 
distinct  possibility  under  Scenario  E. 

7.6.3  Program  Implications.  The  traditional  10  activities 
(icebreaking  to  free  beset  vessels  and  to  keep  selected 
waterways  navigable)  will  continue  in  the  future.  Depending 
on  the  volume  of  trade  in  particular  areas,  and  the 
prevailing  economic  conditions,  the  need  and/or  demand  for 
ice  forecasting  services  can  be  expected  to  increase.  The 
Coast  Guard  may  find  ice  forecasting,  supplemented  by 
icebreaking  services  only  as  needed,  to  be  an  effective  way 
to  minimize  program  costs.  Commercial  shipping  interests 
may  come  to  rely  on  timely,  accurate  ice  predictions  in 
their  daily  operations.  In  some  areas  (e.g.,  the  Great 
Lakes  or  western  Arctic)  a  ship  routing  system  based  on 
current  and  forecast  ice  conditions  may  become  desirable  or 
necessary  from  the  standpoint  of  vessel,  cargo,  or 
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environmental  safety.  The  spectre  of  a  major  Arctic  oil 
spill  resulting  from  ice  damage,  for  instance,  may  warrant 
the  effort  and  expense  of  establishing  effective 
preventative  measures.  The  development  of  ice  forecasting 
and  ship  routing  activities  will  require  i n te r- prog  ram 
coordination  or  re-allocation  of  tasks  within  programs.  The 
10  and  MSA  (and  possibly  MEP)  programs  are  involved. 

7.6.4  Recommended  Action  Options 

o  Investigate  methods  to  improve  ice  forecasting. 

o  Continue  participation  in  the  Great  Lakes  Winter 
Navigation  Demonstration  Program. 

o  Explore,  in  conjunction  with  all  interested 
parties,  the  economic  and  technological 
feasibility  of  a  western  Arctic  transportation 
system . 

7. 7  Program.  Marine  Environmental  Protection  (MEP) 

7.7.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  MEP  program  will  depend  principally  on  the 
volume  of  trade  and  the  types  of  vessel  power  plants  in 
use.  The  numbers  and  sizes  of  ships,  and  volume  and  type  of 
cargo  comprising  US  foreign  and  domestic  trade  will  be 
important  factors. 

7.7.2  Scenario  Influence.  While  the  volume  of  US  foreign 
trade  (hence  the  number  of  ships  calling  at  US  ports) 
varies  widely  across  the  scenarios,  domestic  trade 
generally  increases,  markedly  so  in  Scenario  E.  Waterborne 
transport  of  oil  and  other  hazardous  cargoes  is  projected 
to  increase.  Average  ship  size  also  generally  increases.  In 
all  scenarios,  therefore,  the  hazard  to  the  environment 
tends  upward;  it  is  in  the  rate  of  increase  that  the 
scenarios  differ,  with  Scenario  E  representing  the  greatest 
marine  activity,  hence  greatest  risk. 

Ship  bunker  fuels  are  projected  to  change  under 
Scenarios  R  and  E  where  the  use  of  oil  is  supplemented  by 
coal.  The  use  of  nuclear  power  becomes  significant  late  in 
the  period  under  Scenario  E. 
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Geographical  changes  also  occur.  Under  Scenario  H 
smaller  ports  handle  relatively  more  foreign  trade. 
Decentralization  under  Scenario  E  also  spreads  the 
environmental  risk  geographically.  Deep  water  ports,  which 
come  into  use  in  Scenarios  R  and  E,  and  the  use  of  the 
western  Arctic  by  commercial  shipping  have  the  same  effect. 

7.7.3  Program  Implications.  The  functional  activities  of 
the  MEP  program  (Response,  Enforcement,  Prevention, 
Monitoring  and  Surveillance,  Impact  Assessment)  will 
continue  to  be  appropriate  and  the  levels  of  effort  can 
also  be  expected  to  increase  commensurate  with  increases  in 
the  numbers,  average  DWT,  and  average  age  of  ships  plying 
US  waters.  Program  emphasis  will  have  to  be  applied 
geographically  to  match  changing  patterns  of  marine 
activity  (to  smaller  ports  or  deepwater  ports,  for 
instance).  The  current  program  focus  on  water  pollution  by 
oil  will  also  have  to  be  expanded  to  include  water 
pollution  by  other  hazardous  materials  and  air  pollution 
because  of  the  increased  use  of  coal.  Air  and  water 
contamination  by  nuclear  particles  is  a  contingency  which 
will  require  preparation.  MEP  activities  in  the  Arctic  will 
require  inter-program  coordination  (with  10  and  MSA). 

7.7.4  Recommended  Action  Options 

o  Develop  procedures  for  responding  to,  containing 
and  cleaning  up  spills  of  hazardous  cargoes  other 
than  oil. 

o  Investigate  the  implications  of  increased  use  of 
nuclear  power  and  transport  of  radioactive 
materials  for  the  marine  environment.  Develop 
contingency  plans  for  dealing  with  the  hazards 
posed. 

o  Assess  impact  of  potential  environmental  damage 
in  Arctic  environments  due  to  increased  ship 
operations  as  well  as  potential  accidental  spills 
of  hazardous  cargoes,  including  oil. 
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7.8  Program;  Marine  Science  Activities  (MSA) 

7.8.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  MSA  program  will  be  felt  in  the  need  to  better 
understand  natural  phenomena  which  affect  the  safe  and 
efficient  movement  of  ships,  namely  weather,  ice,  and 
current . 

7.8.2  Scenario  Influence.  The  importance  of  weather,  ice, 
and  current  information  depends  fundamentally  on  the  number 
of  US  ships  (i.e.,  potential  users) ,  the  trade  routes  which 
those  ships  ply,  and  the  benefit  to  be  derived  from 
efficient  shipping  operations,  particularly  with  regard  to 
fuel  economy.  Under  Scenario  H,  the  fleet  size  shrinks  as 
the  US  withdraws  from  foreign  trade.  Hence,  the  number  of 
users  decreases.  While  aged  ships  may  be  more  susceptible 
to  weather  damage  (hence  a  demand  for  weather  forecasting 
services),  general  economic  conditions  would  probably  not 
support  weather  routing  schemes. 

In  Scenario  R  the  number  of  ships  also  diminishes,  but 
as  a  necessary  step  in  creating  a  shipping  industry  which 
is  in  economic  balance.  Under  these  conditions, 
considerable  interest  in  efficient  ship  routing  could 
develop.  Ice  forecasting  and  possibly  ship  routing  will  be 
important  in  suppott_i;.j  yaar-round  Great  Lakes  operations. 

Maximum  impact  on  MSA  can  be  expected  under  Scenario  E 
where  the  fleet  size  increases  and  the  US  is  deeply 
involved  the  carriage  of  its  foreign  trade.  With  stiff 
competition,  efficiency  of  operations  becomes  a  major 
concern.  The  Great  Lakes  are  open  to  inter-lake  shipping 
year  round  and  Arctic  trade  routes  become  increasingly 
probable . 

The  use  of  wind  to  power  merchant  ships  is  a 
possibility  under  Scenarios  R  and  E,  either  by  introducing 
modern  sailing  vessels  or  by  installing  wind-driven 
generators  aboard  ship.  In  order  for  sailing  vessels  to 
compete  with  powered  vessels,  accurate  and  timely  weather 
and  current  forecasts  would  be  vital. 
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7.8.3  Program  Implications.  The  need  for  knowledge  of  the 
marine  environment  (weather,  ice,  and  current  phenomena) 
will  not  diminish  in  the  future.  Knowledge  of  the  marine 
environment  can  serve  man  in  three  overlapping  aspects  or 
types  of  application: 

o  It  enables  man  to  defend  himself  against  the 
effects  of  nature,  e.g.,  storm  warnings,  storm 
behavior,  the  intrusion  of  icebergs  into  the  sea 
lanes . 

o  It  enables  man  to  minimize  risk  and  uncertainty 
associated  with  marine  activities,  e.g,, 
prediction  of  the  drift  of  disabled  boats  or  oil 
slicks,  passage  through  ice  fields. 

o  It  enables  man  to  harness  the  forces  of  nature  to 
his  own  use,  e.g.,  energy  conversion/power 
generation,  sailing  vessels. 

Demands  for  applications  of  the  first  type  can  be 
expected  to  continue  in  the  interest  of  preserving  life  and 
property.  Environmental  protection  interests  will  increase 
demands  for  applications  of  the  second  type.  Regular 
commercial  transit  of  ice-infested  waters  will  be  largely 
contingent  upon  the  availability  of  frequent,  accurate  ice 
and  current  forecasts  in  particular  geographical  regions. 
Advisory  ship  routing  follows  naturally  from  the  ability  to 
predict  ice  conditions;  mandatory  ship  routing  may  be 
warranted  where  independent  sailings  are  considered 
unacceptably  hazardous. 

Weather  routing  on  the  high  seas,  stemming  from 
applications  of  the  second  or  third  type,  will  depend  on 
economic  conditions  and  the  benefit  to  be  derived  as 
perceived  by  potential  users,  e.g.,  shipping  companies.  A 
return  to  sailing  vessels,  while  a  low  probability  event, 
could  create  a  significant  demand  for  frequent  and  accurate 
weather  and  current  forecasts  in  regions  where  such  ships 
operate . 

A  common  thread  which  runs  through  all  the  impacts  on 
the  MSA  program,  regardless  of  scenario,  is  the  need  for 
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7.8  Program:  Marine  Science  Activities  (MSA) 

7.8.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  MSA  program  will  be  felt  in  the  need  to  better 
understand  natural  phenomena  which  affect  the  safe  and 
efficient  movement  of  ships,  namely  weather,  ice,  and 
current . 

7.8.2  Scenario  Influence.  The  importance  of  weather,  ice, 
and  current  information  depends  fundamentally  on  the  number 
of  US  ships  (i.e.,  potential  users),  the  trade  routes  which 
those  ships  ply,  and  the  benefit  to  be  derived  from 
efficient  shipping  operations,  particularly  with  regard  to 
fuel  economy.  Under  Scenario  H,  the  fleet  size  shrinks  as 
the  US  withdraws  from  foreign  trade.  Hence,  the  number  of 
users  decreases.  While  aged  ships  may  be  more  susceptible 
to  weather  damage  (hence  a  demand  for  weather  forecasting 
services),  general  economic  conditions  would  probably  not 
support  weather  routing  schemes. 

In  Scenario  R  the  number  of  ships  also  diminishes,  but 
as  a  necessary  step  in  creating  a  shipping  industry  which 
is  in  economic  balance.  Under  these  conditions, 
considerable  interest  in  efficient  ship  routing  could 
develop.  Ice  forecasting  and  possibly  ship  routing  will  be 
important  in  support.;;;  j  year-round  Great  Lakes  operations. 

Maximum  impact  on  MSA  can  be  expected  under  Scenario  E 
where  the  fleet  size  increases  and  the  US  is  deeply 
involved  the  carriage  of  its  foreign  trade.  With  stiff 
competition,  efficiency  of  operations  becomes  a  major 
concern.  The  Great  Lakes  are  open  to  inter-lake  shipping 
year  round  and  Arctic  trade  routes  become  increasingly 
probable . 

The  use  of  wind  to  power  merchant  ships  is  a 
possibility  under  Scenarios  R  and  E,  either  by  introducing 
modern  sailing  vessels  or  by  installing  wind-driven 
generators  aboard  ship.  In  order  for  sailing  vessels  to 
compete  with  powered  vessels,  accurate  and  timely  weather 
and  current  forecasts  would  be  vital. 
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coordination,  both  within  the  Coast  Guard  and  with  other 
organizations  and  government  agencies.  Within  the  Coast 
Guard  the  MSA,  10,  SAR,  and  MEP  programs  are  principally 
concerned  with  weather,  ice,  and  current  forecasting. 
Coordination  with  external  agencies,  such  as  NOAA  (which 
has  primary  government  responsibility  for  weather 
forecasting),  for  instance,  is  also  essential  in  order  to 
assure  effective  contributions  and  information  exchanges  in 
these  areas  and  to  facilitate  efficient  utilization  of 
organizational  and  governmental  resources. 

7.8.4  Recommended  Action  Options 

o  Continue  to  develop  methods  to  provide  accurate 
and  timely  forecasts  of  environmental  conditions 
(e.g.,  weather,  ice,  currents). 

o  Strengthen  mechanisms  for  coordination  and 
cooperation  within  USCG  and  with  other  government 
agencies  concerned  with  environmental 
forecasting . 

7.9  Program;  Port  Safety  and  Security  (PSS) 

7.9.1  Description.  The  future  merchant  fleet  will  affect 
the  PSS  program  in  all  its  aspects.  Principally,  these 
involve  consideration  of  ship  movement  in  port,  port 
facilities,  cargo  handling,  treatment  of  hazardous  cargo, 
terrorism  and  sabotage,  and  rules  of  the  nautical  road. 
Environmental  impacts,  which  are  also  important,  have  been 
dealt  with  under  the  MEP  program. 

7.9.2  Scenario  Influence.  In  port  ship  movement  involves 
the  maneuvering,  navigation,  and  control  of  vessels  in 
restricted  waterways.  In  Scenario  H  improvements  in  the 
geographic  and  hydrographic  features  of  ports  are  precluded 
because  of  declining  foreign  trade  and  adverse  economic 
conditions.  No  deepwater  ports  (DWP)  are  introduced.  Port 
facilities  deteriorate  and  there  is  increased  use  of 
smaller  ports.  Capital  is  scarce  in  Scenario  R,  limiting 
hydrographic  improvements  (e.g.,  channel  straightening, 
widening,  deepening)  to  a  few  ports;  improvements  in  port 
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facilities  and  development  of  DWPs  is  slow.  Under  Scenario 
E  port  development  is  more  general  and  several  DWPs  become 
operational  by  2005.  Traffic  density  tends  upward  in 
Scenarios  R  and  E,  but  remains  static  in  Scenario  H.  VTS 
systems  expand  markedly  in  Scenario  E,  moderately  in 
Scenario  R,  and  not  at  all  in  Scenario  H.  Average  port  time 
slowly  decreases  in  Scenarios  H  and  E  ,  and  drops 
dramatically  in  Scenario  R. 

Improvements  in  cargo  handling  operations,  cargo 
storage,  and  intermodal  systems  range  from  nil  in  Scenario 
H,  to  moderate  in  Scenario  R,  to  major  in  Scenario  E.  Labor 
opposition  to  automated  cargo  handling  systems,  resulting 
from  unemployment  and  uncertain  economic  conditions,  is  a 
major  factor  in  Scenario  H,  and  to  some  extent  in  Scenario 
R.  Waterborne  movement  of  hazardous  cargoes  increases  in 
all  scenarios,  especially  Scenario  R. 

Terrorism  and  sabotage  (i.e.,  the  intentional  act  or 
threat  of  destruction,  damage,  loss,  or  injury  to  vessels, 
property,  or  persons  in  a  port  area)  are  significant 
factors  in  all  scenarios.  Austere  domestic  economic 
conditions  (with  associated  labor  unrest  or  political 
dissatisfaction,  for  instance)  are  the  principal  source  of 
terrorism  in  Scenario  H  and  the  early  phase  of  Scenario  R. 
Under  Scenario  E,  however,  the  source  stems  from  foreign 
reaction,  in  US  ports  and  elsewhere,  to  strident  US 
expansion  which  is  perceived  to  be  at  the  expense  of 
foreign  nations  or  interests. 

Ships  of  increasing  size  will  ply  US  waters  under  all 
scenarios,  regardless  of  the  condition  of  the  US  fleet.  The 
current  impetus  to  modify  the  rules  of  the  nautical  road  to 
accommodate  large  vessels  (i.e.,  to  enable  all  marine 
traffic  to  flow  safely)  will  continue  in  the  future. 

7.9.3  Program  Implications.  Under  its  responsibilities 
for  port  safety,  security  and  efficiency,  there  is  scarcely 
any  facet  of  port  operations  which  escapes  the  legitimate 
notice  of  the  PSS  program.  Further,  any  seaport  is  a 
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dynamic,  living  thing;  conditions,  and  Coast  Guard 
concerns,  continually  change.  The  physical  configuration  of 
a  port  (its  geography  and  hydrography)  is  a  fundamental 
attribute  affecting  the  safe  and  expeditious  movement  of 
vessels.  Changing  the  physical  configuration  of  a  port  is 
an  expensive  undertaking  and  not  always  feasible.  Any 
channel  widening,  straightening,  or  deepening  improvements 
which  are  undertaken,  however,  would  be  a  direct  concern  to 
the  PS S  program  with  respect  to  designation  of  anchorage 
areas,  speed  limits,  and  VTS  requirements,  for  instance. 
Wholesale  channel  deepening  will  probably  not  be  warranted, 
but  in  those  ports  where  it  is,  the  newly  admitted  deep 
draft  ships  will  require  a  re-evaluation  of  the 
safety/efficiency  regulations  and  requirements  associated 
with  the  movement  of  vessels  of  all  sizes  within  the  port. 

Port  development  will  not  be  limited  to  existing  major 
ports,  as  might  be  inferred  from  the  discussion  above.  With 
industrial  decentralization,  some  of  today's  minor  ports 
could  begin  to  handle  a  much  larger  share  of  US  foreign 
trade,  or  certain  commodities  of  trade  (note,  for  example, 
the  number  of  Gulf  ports  dedicated  to  the  oil  trade). 
Deepwater  ports  present  yet  another  aspect  of  port 
development  where  the  need  for  safe  and  efficient  vessel 
movement  generates  PSS  involvement.  The  focus  of  PSS 
involvement  should  not,  therefore,  be  limited 
geographically  to  the  current  centers  of  marine  activity; 
the  Coast  Guard  must  be  sensitive  and  informed  regarding 
port  development  outside  these  centers. 

Ship  service  facilities  within  a  port,  such  as 
maintenance  and  waste  disposal  facilities,  will  change  to 
accommodate  the  new  types  of  ships  calling.  Facilities  for 
coal  and  nuclear  fuel  handling  may  also  evolve.  New  types 
of  facilities  and  equipment  could  place  demands  on  the  PSS 
program  for  safety  regulations,  supervision  of  hazardous 
operations,  and  qua  1 i f i ca t i on/ce r t i f i ca t i on  of  dockside 
personnel . 
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All  aspects  of  cargo  handling  operations  will  affect 
the  PSS  program.  The  development  of  containerized  cargo 
over  the  past  20  years  provides  a  clear  example  of  the  kind 
of  changes  in  store.  RoRo  vessels,  barge  carriers,  and 
integrated  tug-barge  systems  will  have  potential  for 
quantum  changes  in  the  way  cargo  is  loaded/unloaded  , 
stored,  and  transferred  to  land  transport  modes.  The 
emphasis  on  efficient  intermodal  movement  of  cargo  from 
shipper  to  consignee  will  not  diminish,  and  the  concept  is 
not  limited  to  containerized/unitized  cargo,  as  advances  in 
slurried  cargo  handling  and  s e  1  f - u n  1  oa d i ng  dry  bulk 
carriers  will  attest.  Regulations  and  procedures  to  assure 
safe,  secure,  and  efficient  cargo  flow  will  require 
increasing  awareness  and  involvement  in  the  total 
intermodal  system  by  PSS  program  personnel  at  the  planning 
and  functional  levels. 

Increases  in  the  number  of  commodities  designated  as 
hazardous  cargo,  and  in  the  volume  of  these  cargoes  moved 
in  domestic  and  foreign  trade,  portend  further  increases  in 
PSS  program  emphasis.  The  handling  of  LNG  imports  and  the 
siting  of  LNG  terminals  are  but  one  example  of  this 
important  issue.  The  safe  movement  of  hazardous  cargoes  in 
the  port  area,  and  the  competence  of  personnel  involved  in 
movement  and  handling  of  these  cargoes,  are  key  aspects  of 
PSS  concern.  Since  the  degree  of  risk  varies  according  to 
the  specific  material,  quantity,  type  of  vessel,  traffic 
conditions,  etc.,  and  since  the  consequences  of  an  accident 
also  vary,  movement  procedures  and  regulations  will  have  to 
be  both  effective  and  flexible.  It  will  be  equally 
important  to  assure  that  the  people  responsible  for 
transferring  and  storing  hazardous  material  know  their 
business  and  perform  properly.  Qualification/certification 
standards  cor  dockside  personnel,  as  well  as  Coast  Guard 
supervisory  and  monitoring  personnel,  will  assume 
Increasing  importance  to  the  PSS  program. 
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The  security  of  vessels,  cargoes,  and  facilities  in  a 
port  complex  from  intentional  destructive  acts  is  a 
difficult  and  growing  responsibility  of  the  PSS  program.  A 
large  part  of  the  problem  lies  in  threat  identification  and 
evaluation.  The  Special  Interest  Vessel  (SIV)  Program 
focuses  on  a  particular  Communist  threat;  the  threat  posed 
by  terrorism  for  sundry  (and  often  obscure)  political 
purposes  is  much  more  diffuse.  A  high  level  of  vigilance 
based  both  on  observation  and  on  effective  and  timely 
intelligence  will  be  required,  as  will  procedures  for 
special  precautions  and  surveillance  (like  the  SIV  program) 
when  warranted. 

If  a  vessel  or  port  facility  were  to  be  seized, 
coordination  among  the  various  federal,  state,  and  local 
law  enforcement  authorities  would  obviously  be  required, 
with  a  single  authority  in  charge.  To  be  effective, 
especially  in  ports  (such  as  New  York)  where  many 
authorities  are  involved,  prior  planning  by  all  concerned 
(including  the  Coast  Guard)  will  be  essential. 

If  a  terrorist  incident  culminates  in  a  destructive 
act  (e.g.,  fire  or  explosion),  with  or  without  warning,  the 
usual  emergency  firefighting  measures  would,  of  course,  be 
invoked,  with  direct  impact  on  PSS  program  planning  and 
operations.  While  firefighting  and  other  harbor  emergency 
measures  are  usually  the  result  of  accidents  and  not  unique 
to  terrorism,  the  potential  effects  of  accidental  plus 
intentional  causes,  increased  volumes  of  hazardous 
(frequently  flammable,  explosive,  or  toxic)  materials,  and 
increased  port  activity  combine  to  create  incipient 
disasters  of  grave  proportions.  Clearly,  responsibilities 
for  port  safety  and  security  will  continue  to  grow  heavier. 
Standards,  regulations,  and  procedures,  necessary  for  the 
discharge  of  these  responsibilities,  will  appear  burdensome 
to  some  elements  of  the  maritime  community,  and  an 
impediment  to  economically  efficient  port  operation.  The 
cost  of  precautionary  measures  (regulations)  will  have  to 
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be  carefully  and  periodically  evaluated  against  the  cost  of 
d i saster . 

The  PSS  program  is  responsible,  within  the  Coast 
Guard,  for  promoting  the  unification  and  consolidation  of 
the  rules  of  the  nautical  road.  A  single,  universal  set  of 
rules  is,  and  will  continue  to  be,  a  worthy  goal  as  a  means 
reducing  uncertainty  in  the  mind  of  the  mariner  and 
promoting  traffic  safety.  That  is  not  to  say  that  the 
rules,  once  unified,  should  remain  static;  they  (i.e.,  the 
International  Rules)  change  as  ships  change  and  as  new 
technologies  are  introduced.  The  advent  of  marine  radar  is 
a  case  in  point.  A  current  problem,  and  one  for  the  future, 
involves  rules  which  are  compatible  with  the 
characteristics  of  very  large  ships.  As  average  ship  sizes 
and  minimum  stopping  distances  continue  to  increase,  the 
need  for  resolution  will  also  increase.  Establishment  of 
deepwater  ports  and/or  channel  deepening  in  'JS  harbors  will 
render  the  problem  more  acute  from  a  US  point  of  view. 

Protection  of  the  marine  environment  in  ports  and 
waterways  is  also  an  important  responsibility  of  the  PSS 
program.  As  stated  at  the  beginning  of  this  section, 
however,  the  PSS  program  implications  may  be  inferred  from 
the  MEP  program  discussion.  Section  7.7. 

7.9.4  Recommended  Action  Options 

o  Participate  actively  in  all  phases  of  planning 
for  port  development,  modification,  and 
construction,  including  deepwater  ports. 

o  Expand  scope  of  interest  to  include  more  detailed 
participation  in  the  development  and  operation  of 
small  US  ports,  recognizing  the  changing 
importance  of  these  ports. 

o  Develop  plans  and  procedures  to  accommodate,  and 
assure  the  safety  and  security  of,  the  increasing 
volume  and  types  of  hazardous  materials. 

Participate  in  the  design  and  development  of  port 
facilities  for  bunkering  ships  and  to  accommodate 
ship-generated  wastes  associated  with  new  types 
of  fuels,  such  as  coal  and  nuclear. 


o 


o  Participate,  in  conjunction  with  all  interested 
parties,  in  the  planning  and  implementation  of 
anti-terrorist  operations  involving  'JS  ports. 
Coordinate  security  and  intelligence  planning 
with  the  GAOI  program. 

o  Continue  efforts  to  consolidate  and  simplify  the 
Rules  of  the  Nautical  Road;  explore  modifications 
to  the  rules  necessitated  by  changing  sizes  and 
types  of  vessels. 

o  Work  closely  with  MEP  and  other  USCG  programs  in 
the  environmental  protection  arena. 

7.10  Program;  Radio  Navigation  Aids  (RA) 

7.10.1  Description.  Ships  of  the  future  US  merchant  fleet 
will  require  the  means  to  navigate  with  precision  in  'JS 
waters  and  on  the  US  foreign  trade  routes  which  they  ply. 

7.10.2  Scenario  Influence.  The  volume  of  US  foreign  trade 
and  the  portion  carried  in  US  ships  varies  widely  among  the 
scenarios.  Foreign  trade  patterns  (i.e.,  the  volume  of 
trade  and  the  numbers  of  US  ships  sailing  on  the  various 
trade  routes)  also  varies  among  the  scenarios.  There  is  a 
general  trend  toward  increased  trade  with  resource- r i ch 
areas  (South  America,  Africa,  Southwest  Asia).  Oil  is  a 
major  import  commodity.  Non-liner  service  increases  in 
Scenario  R,  implying  a  diffusion  of  US  carriers  over  many 
trade  routes.  Arctic  trade  routes  may  become  important  in 
Scenarios  R  and  E. 

Efficient  transoceanic  transit  will  depend  in  large 
measure  on  accurate  navigation  over  the  routes  traversed. 
This  is  especially  true  if  weather  routing  or  ice  routing 
schemes  are  put  into  effect.  Accurate  navigation  in  harbors 
and  restricted  waterways  (including  approaches  to  deepwater 
ports)  will  assume  greater  importance,  particularly  in 
Scenarios  R  and  E,  as  traffic  density  increases  and  as  the 
ships  become  larger  and  less  maneuverable. 

7.10.3  Program  Implications.  The  need  to  provide 
accurate,  continuous,  all-weather  position  fixing 
capability  to  US  merchant  ships  on  a  global  basis  will 
become  more  acute  with  the  passage  of  time.  The  demand  for 
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such  service  will  be  commensurate  with  the  number  of  US 
merchant  ships,  the  trade  routes  utilized,  and  the  value  of 
efficient  transit  as  perceived  by  the  shipping  industry. 
Considerations  of  increased  safety  will  also  be  important 
in  US  waters  as  well  as  on  the  high  seas.  Internationally 
agreed  Traffic  Separation  Schemes  are  predicated  on  the 
general  availability  of  navigational  capability 
sufficiently  precise  to  permit  the  mariner  to  comply  with 
the  TSS .  For  this  reason  global  navigation  systems  should 
be  developed  in  concert  with  other  maritime  nations.  Where 
weather  and  ice  routing  schemes  are  contemplated, 
inter-program  coordination  (with  10  and  MSA)  will  be 
necessary. 

7.10.4  Recommended  Action  Options 

o  Continue  active  participation  in  the  design  and 
installation  of  global  navigation  systems  and 
traffic  separation  schemes. 

o  Establish  effective  mechanisms  for  inter-program 
coordination  among  RA,  10  and  MSA  in  the 
development  of  weather  and  ice-routing  schemes. 

7.11  Program:  Search  and  Rescue  (SAR) 

7.11.1  Description.  Ships  of  the  future  merchant  fleet 
(US  and  foreign)  will  affect  the  SAR  program  with  respect 
to  the  ships  themselves,  the  deepwater  ports  which  service 
them,  and  the  areas  in  which  they  operate.  Since  merchant 
ships  account  for  only  a  fraction  of  the  total  number  of 
calls  for  assistance,  changes  engendered  by  the  future 
merchant  fleet  will  be  subtle. 

7.11.2  Scenario  Influence.  The  number  of  ships  (US  and 
foreign)  located  in  waters  of  immediate  concern  to  the  SAR 
program  will  be  dependent  on  the  volume  of  US  foreign 
trade,  which  varies  widely  among  the  scenarios,  while  the 
average  DWT  of  US  ships  also  varies  by  scenario,  the 
average  size  of  foreign  ships  calling  at  US  ports  does  not; 
average  DWT  can  be  expected  to  increase,  constrained 
principally  by  channel  depths  in  US  ports.  Under  Scenarios 
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R  and  E  deepwater  ports  are  established,  effectively 
relaxing  the  draft  constraint  in  a  gradual  manner.  US  ship 
casualty  rates  (for  collisions,  groundings,  and  rammings)  . 
rise  in  Scenario  H,  fall  slowly  in  Scenario  R,  and  fall 
markedly  in  Scenario  E.  Since  most  of  the  historical 
casualty  data  reflected  conditions  in  US  coastal  waters, 
projections  of  foreign  casualty  rates  in  the  same  waters 
should  approximate  estimates  for  US  ships.  Expansion  of 
commercial  traffic  into  the  western  Arctic  is  probable 
under  Scenarios  R  and  E;  a  trans-Arctic  trade  route  is 
possible  late  in  Sce..c:  io  S.  Except  in  Scenario  H, 
shipboard  automation  will  progressively  reduce  manning 
levels. 

7.11.3  Program  Implications.  It  is  not  expected  that  SAR 
cases  involving  merchant  ships  will  show  a  dramatic  change 
in  the  future,  at  least  in  comparison  with  the  total  SAR 
workload.  Merchant  ship  SAR  cases  which  do  occur,  however, 
could  pose  significant  problems  as  the  size  of  the  stricken 
ship  increases.  For  instance,  emergency  towing  by  Coast 
Guard  cutters  (i.e.,  to  prevent  aggravation  of  the 
situation  pending  arrival  of  commercial  assistance) 
presents  the  problem  of  passing  the  largest  towline 
carried;  it  is  doubtful  if  the  connection  could  be  made 
without  manpower  and  mechanical  assistance  (e.g.,  power  to 
the  captain)  from  the  merchant  ship  because  of  the  height 
of  the  forecastle.  Evacuation  of  personnel  from  the  ship  in 
medical  emergencies,  however,  should  be  relatively  simple 
by  helicopter,  since  the  ship  constitutes  a  stable 
platform,  usually  with  ample  unobstructed  deck  areas. 
Boarding  a  large,  high-sided  merchant  ship  from  a  boat 
becomes  progressively  more  difficult  and  laborious  as  ship 
size  increases. 

The  Automated  Mutual  Vessel  Assistance  Rescue  System 
(AMVER) ,  through  which  participating  merchant  ships  provide 
assistance  to  ships  in  distress,  could  be  affected  as  ship 
sizes  increase  and  manning  levels  decrease.  Safely 


maneuvering  a  200,000  DWT  ship  in  close  quarters,  and 
launching  and  recovering  a  boat  in  even  moderate  seas, 
could  require  heroic  feats  of  seamanship.  (Such  a  ship 
should  provide  a  good  lee,  however).  Furthermore,  A1VER 
medical  assistance  capability  can  be  expected  to  diminish 
as  doctor  billets  disappear  with  reductions  in  manning 
levels.  As  a  consequence,  the  usefulness  of  AMVSR  should 
tend  to  decline.  Standing  against  this  projection,  however, 
is  the  concurrent  trend  toward  increased  numbers  of  ships, 
not  all  of  which  will  be  behemoths. 

Coast  Guard  responses  to  merchant  ship  (and  other)  SAR 
cases  should  gradually  be  facilitated  by  the  emergence  of 
deepwater  ports  (i.e.,  those  which  are  more  substantial 
than  single  point  moorings).  Deepwater  ports  and  other 
offshore  structures  could  provide  convenient  staging  and 
helicopter  refueling  sites. 

Arctic  SAR  operations  will  become  a  permanent 
requirement  at  some  time  in  the  future,  depending  on  the 
energy  and  trade  situations,  and  the  states  of  technology 
and  the  general  economy.  The  Coast  Guard  SAR  posture  in  the 
Arctic  will  have  to  be  expanded  when  regular  shipping  and 
other  commercial  operations  are  undertaken  with  limited 
Coast  Guard  icebreaker  support. 

7.11.4  Recommended  Action  Options 

o  Investigate  new  procedures,  techniques,  equipment 
needs  and  training  required  by  the  SAR  program  in 
responding  to  accidents  involving  ships  carrying 
various  types  of  hazardous  materials. 

o  Assess  the  impacts  of  reduced  ship  manning  levels 
on  AMVER  effectiveness. 

o  Coordinate  Arctic  SAR  planning  with  the  10 
program. 

7.12  Program:  Communication  Services  (GAC) 

7.12.1  Description.  Communications  are  essential  to  the 
operation  of  the  merchant  fleet.  Both  short  range  and  long 
range  communications  capability  will  continue  to  be 
required  for  safe  and  efficient  ship  movement. 
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7.12.2  Scenario  Influence .  US  foreign  trade  and  the 
portion  carried  in  US  ships  expands  in  Scenario  E; 
expansion  is  more  modest  in  Scenario  R  but  US  non-liner 
service  increases.  Automation  of  ship  systems,  including 
communication  systems,  generally  follows  the  new  ship 
delivery  rate  in  all  scenarios,  which  is  high  in  Scenario 
E,  low  in  Scenario  R,  and  nil  in  Scenario  H.  Traffic 
density  in  restricted  waterways  increases  in  Scenarios  R 
and  E;  VTS  coverage  expands  significantly  in  Scenario  E, 
moderately  in  Scenario  R.  Terrorist  activity  involving  US 
ships  occurs  in  all  scenarios.  Outside  US  ports  the  threat 
is  greatest  in  Scenario  E. 

7.12.3  Program  Implications.  Provision  of  basic 
telecommunications  services  to  US  ships  outside  the  United 
States  implies  global  coverage  for  distress,  calling,  and 
locating  frequency  bands.  While  US  ships  today  are 
predominantly  engaged  in  liner  service,  thereby  limiting 
the  area  of  radio  coverage  in  a  predictable  fashion, 
expansion  of  non-liner  service  could  take  significant 
numbers  of  US  ships  to  any  part  of  the  world. 

In  developing  communication  systems  to  serve  the  US 
fleet,  user  capabilities  (in  terms  of  existing  and  planned 
shipboard  equipment  and  systems)  must  be  taken  into 
account.  Improved  shipboard  systems  become  attractive  when 
economically  justified.  The  commercial  advantages  of  rapid, 
reliable,  worldwide  communications  between  the  shipping 
companies  and  their  ships  could  provide  that  justification, 
especially  if  the  volume  of  US  foreign  trade  in  US  ships 
were  increasing.  Weather  (and  possibly  ice)  routing  of 
ships  to  reduce  transit  times  could  also  influence  the 
acquisition  of  modern  shipboard  systems.  Developments  such 
as  these  would  necessarily  influence  the  nature  of  the 
systems  (in  terms  of  frequency  allocations,  bandwidths,  use 
of  satellites  and  automatic  equipment,  etc.)  by  which  the 
GAC  program  provides  basic  telecommunications  services  and 
could  enable  more  effective  systems  to  be  established. 
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Improvements  in  the  reliability  and  timeliness  of  distress 
message  traffic  could  be  expected  as  a  consequence; 
implementation  of  distress  alerting  and  locating  systems 
would  also  be  facilitated. 

The  impact  of  short  range  communication  conditions  on 
the  GAC  program  will  depend  on  vessel  traffic  density  in 
restricted  waterways  and  the  degree  of  VTS  expansion.  The 
number  of  vessels  engaged  in  domestic  trade  can  be  expected 
to  continue  to  rise;  to  this  number  would  be  added  the 
vessels  engaged  in  US  foreign  trade  (which  is 
scenario-dependent).  Since  virtually  all  commercial  vessels 
in  US  waters  are  required  to  have  br idge- to-br idge  voice 
capability,  congestion  on  VHF-FM  channels  can  be  expected 
to  develop.  Language  problems  are  inevitable.  Situations 
where  the  mariner  is  required  to  guard  more  channels  than 
he  can  manage  exist  today;  with  more  vessels,  more 
communications,  and  more  communication  requirements  (e.g., 
regulations),  it  is  likely  that  the  future  mariner's 
ability  to  utilize  the  information  received  and  to  respond 
appropriately  may  be  exceeded,  unless  communication  systems 
are  planned,  developed,  and  operated  in  the  context  of 
their  total  impact  on  each  potential  user.  The  Coast  Guard 
does  not  unilaterally  control  maritime  communications  but, 
through  its  GAC  program,  it  can  be  an  influential 
participant  in  the  management  of  effective  maritime 
communications . 

7.12.4  Recommended  Action  Options 

o  Periodically  review  the  effectiveness  of  long 
range  communication  services  provided  by  the  GAC 
program,  with  particular  emphasis  on  the  adequacy 
of  geographical  coverage  and  on  the  equipment  and 
personnel  capabilities  of  using  ships. 

o  Periodically  review  the  effectiveness  of  short 
range  maritime  communications  with  respect  to 
total  user  needs  and  capabilities  and  the 
combined  effect  of  communication  requirements  on 
particular  user  groups. 
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o 


Explore  the  language  problem  inherent  in  voice 
communications  to  assure  communication 
reliability  and  accuracy  commensurate  with  the 
speed  and  convenience  of  voice  systems. 

o  Coordinate  communications  planning  with 
appropriate  clientele  and  with  affected  Coast 
Guard  programs  (10,  MSA,  PSS,  RA,  SAR) . 

7.13  Program:  Intelligence  and  Security  Support  (GAOI) 

7.13.1  Description.  The  impact  of  the  future  merchant 
fleet  on  the  GAOI  program  falls  on  measures  aimed  at 
minimizing  the  risk  of  sabotage  and  forewarning  Coast  Guard 
and  other  authorities  of  potential  or  impending  illegal 
acts.  GAOI  involvement  does  not  stem  from  the  merchant 
ships  themselves,  but  rather  from  the  economic,  social,  and 
political  conditions  surrounding  merchant  ship  operations. 

7.13.2  Scenario  Influence.  In  Scenario  H  and  the  early 
years  of  Scenario  R,  adverse  economic  conditions  and  labor 
unrest  result  in  acts  of  violence  in  US  ports.  Terrorist 
activity  in  TJS  ports  by  foreign  interests  (i.e.,  activity 
spawned  in  the  international  arena  by  anti-American 
feelings)  occurs  but  is  relatively  rare  in  Scenarios  R  and 
H.  Terrorist  activity,  both  foreign  and  domestic, 
diminishes  in  the  later  years  under  Scenario  R.  Under 
Scenario  E,  however,  terrorism  in  US  ports,  by  foreign 
interests  and  groups,  increases  steadily  as  US  expansion 
comes  to  be  viewed  as  imperialistic. 

Outside  the  United  States  terrorism,  and  sometimes 
piracy,  is  a  threat  under  all  scenarios.  The  risk  is  least 
in  Scenario  H  because  US  foreign  trade  stagnates  and  the  US 
fleet  diminishes.  Strained  foreign  relations  early  in 
Scenario  R  increase  the  risk  to  US  ships  in  Third  World 
nations  where  some  governments  fail  (through  reluctance  or 
inability)  to  restrain  criminal  activities.  Foreign 
relations  and  the  terrorist  situation  improve  later  in 
Scenario  R.  The  trend  is  reversed  in  Scenario  E,  however; 
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foreign  relations  deteriorate  and  terrorist  activity 
involving  US  ships  becomes  frequent. 

7.13.3  Program  Implications.  Scenario  influences  most 
pertinent  to  the  GAO  I  program  deal  with  criminal  acts 
committed  in  'JS  ports,  US  waters,  and  adjacent  areas  of  the 
high  seas.  Defense  against  terrorist  activity  rests  on  the 
two  aspects  of  the  GAOI  program,  intelligence  and  security. 
Knowledge  of  the  identity,  capability,  and  intentions  of 
terrorist  groups  is  an  essential  element  of  defense;  this 
information,  however,  is  extremely  difficult  to  obtain 
because  of  the  diffuse  nature  of  the  threat  (number  of 
possible  terrorist  groups,  for  instance).  For  program 
effectiveness.  Coast  Guard  involvement  and  coordination 
with  other  members  of  the  intelligence  community  will  be 
vital.  Equally  important  will  be  intra-Coast  Guard 
coordination  among  GAOI  and  the  programs  it  supports 
(notably  ELT  and  PSS) . 

Implications  for  security,  the  other  aspect  of  the 
GAOI  program,  center  on  personnel.  While  personnel  security 
measures  cannot  guarantee  security  from  criminal  acts,  they 
can  reduce  the  risk  by  identifying  dangerous  individuals  or 
excluding  them  from  sensitive  areas  or  activities.  In 
peacetime,  however,  statutory  authority  for  such  an 
undertaking  is  limited.  A  general  peacetime  personnel 
security  program  (for  all  port  workers,  for  instance) 
appears  to  be  neither  desirable  (on  the  basis  of  threat 
magnitude.  Coast  Guard  workload,  or  cost)  nor  possible 
(since  it  may  be  successfully  argued  that  any  enabling 
legislation  would  infringe  the  constitutional  rights  of 
citizens)  .  More  modest  programs,  to  deal  with  specific 
activities  of  demonstrably  high  risk  (such  as  LNG  terminal 
operations,  for  instance)  ,  might  be  warranted  and  the 
necessary  enabling  authority  might  be  obtainable. 
Intra-Coast  Guard  coordination  with  the  CVS  and  PSS 
programs  would  be  required  in  planning  and  implementing  any 
personnel  security  undertaking. 
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7.13.4  Recommended  Action  Options 

o  Continue  to  coordinate  intelligence  gathering, 
evaluation,  and  dissemination  efforts  with  other 
members  of  the  intelligence  community,  with 
particular  emphasis  on  terrorist  activity 
involving  US  ships  and  ports. 

o  Investigate,  in  conjunction  with  the  CVS  and  PSS 
Program  Managers,  the  circumstances  under  which 
establishment  of  an  extraordinary  personnel 
security  program  in  US  ports  might  be  warranted. 

7.14  General  Conclusions 

7.14.1  Overview.  That  Coast  Guard  responsibilities  are 
many  and  varied  is  abundantly  clear  from  the  foregoing 
analysis  even  though  the  scope  of  this  study  is  limited  to 
direct  impacts  of  future  merchant  fleets.  While  these 
impacts  have  been  discussed  in  conjunction  with  each 
affected  program,  there  are  two  pervasive,  major 
developments  which  warrant  special  recognition,  namely, 
hazardous  materials  and  terrorism.  These  developments  and 
general  implications  for  the  Coast  Guard  support  programs 
which  will  feel  the  impact  of  future  merchant  fleets 
indirectly  through  the  programs  they  support  are 
highlighted  in  the  following  sections. 

7.14.2  Major  Developments 

7.14.2.1  Hazardous  Materials.  The  list  Of  hazardous 
materials  has  grown  markedly  in  recent  years,  and  the  list 
can  be  expected  to  lengthen  as  new  toxic,  flammable  and/or 
explosive  materials  are  introduced  in  significant  volumes. 
As  waterborne  bulk  transport  of  hazardous  materials 
increases,  so  will  the  responsibilities  and  workload  of  the 
CVS,  MEP,  and  PSS  programs.  The  handling,  storage,  stowage, 
and  transfer  of  hazardous  materials  will  require  not  only 
qualified  and  certified  personnel  ashore  and  aboard  ship, 
but  also  significant  numbers  of  trained  Coast  Guard 
monitors,  supervisors,  and  inspectors.  Regulations, 
standards,  design  approval,  and  construction  certification 
of  hazardous  material  carriers  (ships,  barges,  and 
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containers)  will  similarly  impose  new  or  expanded  personnel 
requirements  on  the  Coast  Guard.  The  safety  problem  is 
rendered  even  more  complex  when  it  is  considered  that  the 
precautions  cannot  be  applied  blindly  to  all  hazardous 
materials;  appropriate  precautions  must  be  devised  for 
several  classes  of  hazardous  materials. 

7.14.2.2  Terrorism.  Acts  of  terrorism  constitute  a 
growing  threat  to  the  maritime  community.  While  ships  at 
sea  may  be  relatively  safe,  port  facilities  and  ships  in 
port  are  relatively  vulnerable.  Depending  on  the  causes 
espoused  by  terrorist  groups,  certain  port  facilities  or 
ships  could  become  very  attractive  targets.  The  problem 
will  become  increasingly  acute  for  the  Coast  Guard  (i.e., 
the  PSS ,  GAO  I  and,  to  a  lesser  extent,  ELT  programs) 
because  prevention  or  defense  is  very  difficult,  and 
because  the  consequences  of  a  successful  terrorist  attack 
could  be  exceedingly  grave.  Although  an t i - te r ro r i s t 
responsibilities  are  shared  with  other  federal,  state,  and 
local  authorities,  it  is  clear  that  the  associated  Coast 
Guard  workload  and  personnel  requirements  will  rise. 

7.14.3  General  Implications  for  Support  Programs 
7.14.3.1  Personnel  Support  Program  (GAP) .  The  GAP  program 
is  charged  with  providing  personnel  in  sufficient  numbers 
and  with  appropriate  training  to  support  other  Coast  Guard 
programs.  Impacts  of  future  merchant  fleets  on  the  GAP 
program,  as  inferred  from  the  foregoing  discussions  of 
supported  programs,  are  generally  toward  greater  complexity 
(i.e.,  higher  levels  of  qualification)  but  the  changes  will 
be  gradual  or  evolutionary  in  nature.  Personnel 
requirements  generated  by  the  CVS,  MEP,  PSS,  and  GAOI 
programs,  however,  are  fundamentally  different  in  that 
greater  numbers  of  personnel  may  be  needed  relatively  soon, 
and  training  and  qualification  to  perform  new  functions 
will  be  required.  Training  requirements  for  these  programs 
are  currently  extensive  and  highly  specialized;  a  long  lead 
time  is  necessary  to  fill  the  personnel  pipeline.  For 
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instance,  the  officer  tr a  in i ng/ indoc t r i na t ion  process  to 
fill  CVS  billets  (which  currently  requires  three  years  plus 
several  years  of  seagoing  experience)  becomes  increasingly 
difficult.  It  is  therefore  important  that  the  GAP  program 
take  particular  notice  of  these  conditions  in  planning  and 
managing  the  total  Coast  Guard  personnel  system. 

7.14.3.2  Hazard  Control  Safety  Program  (GAS).  The  GAS 
program  is  responsible  for  minimizing  occupational  health 
hazards  to  Coast  Guard  personnel.  In  light  of  the 
discussion  of  hazardous  materials  above,  the  implications 
for  the  GAS  program  are  obvious.  Coast  Guard  personnel 
engaged  in  operational  CVS,  PSS,  and  some  SAR  activities 
would  be  subject  to  the  greatest  risks. 

7.14.3.3  Research  and  Development  Program  (R&D).  Specific 
R&D  projects  cannot  be  identified  or  recommended  on  the 
basis  of  this  macro  level  study.  Most  of  the  program  action 
options  do,  however,  imply  areas  of  interest  to  the  R&D 
program.  Performance  of  most  Coast  Guard  tasks  is  usually 
accomplished  by  some  combination  of  "people  and  things."  As 
pointed  out  above,  personnel  and  training  requirements  can 
be  expected  to  increase  as  the  scope  and  nature  of  Coast 
Guard  tasks  evolve.  Since  personnel  (i.e.,  numbers  of 
people  and  training  time)  constitute  a  finite  resource, 
improvement  or  expansion  of  technological  applications  will 
greatly  assist  the  Coast  Guard  in  meeting  its 
responsibilities  and  will  tend  to  ameliorate  the  personnel 
problem. 

Three  fruitful  areas  for  R&D  emphasis  may  be  inferred 
from  program  discussions  given  earlier  in  this  chapter. 
They  are  surveillance  technologies  (devices  and  systems  to 
meet  various  program  needs),  ice  technologies  (observation, 
formation,  and  movement  prediction),  and  environmental 
technologies  (detection,  identification,  containment, 
removal,  and  disposition  of  pollutants  including,  but  not 
limited  to,  oil).  Expanded  application  of  these 
technologies,  whether  adaptations  of  systems  developed 
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outside  the  Service  or  products  of  Coast  Guard  R&D,  should 
make  major  contributions  to  the  performance  of  Coast  Guard 
operations . 
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FUTURE  MARITIME  FLEET  STUDY 


PARAMETER  GENERATION  WORKSHOP 

Forecasting  International,  Ltd.  Is  engaged  In  a  study  of  future  merchant 
fleets  jointly  sponsored  by  the  Coast  Guard  and  the  Maritime  Administration. 
The  broad  general  setting  for  this  study  Is  based  on  a  prior  FI  study  for 
MarAd  which  addressed  the  Implications  of  3  possible  future  scenarios  for 
the  maritime  Industry  as  a  whole,  and  MarAd  R&D  programs  in  particular. 

The  focus  of  the  present  study  is  on  the  nature  of  merchant  fleets 
which  might  evolve  under  the  broad  scenarios  produced  in  the  first  study. 

In  other  words,  the  area  of  concern  has  narrowed;  it  has  also  expanded  to 
include  both  MarAd  and  Coast  Guard  Interests.  These  interests  derive  from 
each  agency's  programs  and  from  the  organizations  and  entities  (clientele) 
with  which  these  programs  Interact. 

The  purpose  of  the  workshop  Is  to  generate  lists  of  parameters  which 

can  be  used  later  In  the  study  to  describe  or  measure  changes  which  will 

affect  the  Coast  Guard  and  MarAd  over  the  next  25  years.  For  present 

purposes,  a  parameter  is  defined  as  follows: 

A  parameter  Is  a  merchant  fleet'-related  trend  of 
concern  to  Coast  Guard  programs,  MarAd  R&D 
programs,  and/or  Coast  Guard  and  MarAd  clientele. 

A  number  of  parameters  Immediately  come  to  mind  (such  as  ship  size, 
ship  speed,  etc.)  but  others,  less  obvious,  may  be  (or  become)  equally 
important.  What  is  needed  is  a  shopping  list  of  candidate  parameters. 

The  workshop  is  Intended  to  be  an  uninhibited,  creative  forum  for  generating 
this  shopping  list.  The  emphasis  is  on  generating  ideas;  the  worth  of  the 
candidate  parameters  produced  will  not  be  evaluated  during  the  workshop. 
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A  simple  time-efficient  technique  known  as  Brainwriting  will  be 
employed  to  facilitate  the  generation  process.  This  technique  has  proved 
effective  on  many  occasions  and  is  briefly  described  as  follows: 

o  Brainwriting  is  similar  to  the  familiar  Brain¬ 
storming  technique,  except  it  is  done  in  silence 
and  in  writing  rather  than  orally. 

o  One  or  more  small  groups  of  4-8  participants 
are  formed. 

o  Each  participant  draws  a  blank  sheet  of  paper 
from  the  center  of  the  table  (termed  the  "pool") 
on  which  he  lists  his  ideas.  When  he  runs  out 
of  ideas,  he  returns  the  paper  to  the  pool  and 
draws  another,  which  has  been  returned  to  the 
pool  by  another  participant. 

o  He  reviews  the  ideas  on  the  paper.  This  usually 
triggers  new  ideas,  which  he  adds  to  the  list. 

The  paper  is  again  returned  to  the  pool ,  and 
another  drawn,  as  before. 

o  When  all  participants  run  out  of  ideas  (typically 
in  about  20-30  minutes),  the  exercise  stops. 

The  elimination  of  talking  in  this  method  allows  for  simultaneous 
participation  by  all  the  group  members.  Since  papers  are  exchanged,  each 
participant  sees  what  others  are  contributing.  Both  of  these  attributes 
serve  to  minimize  the  problems  associated  with  unequal  verbal  participation 
characteristic  of  most  group  processes. 

A  search  of  Coast  Guard  and  MarAd  documents  has  identified  programs 
(in  Appendix  1)  which  could  be  affected  by  future  merchant  fleets. 

Clientele  associated  with  these  programs  have  also  been  identified, 
reasoning  that  consideration  of  programs  and  clientele  can  serve  as  a 
focusing  device  for  identifying  candidate  parameters.  As  a  further  aid, 
clientele  have  been  categorized  according  to  areas  of  general  Interest 
in  Appendix  2.  In  order  to  direct  attention  to  each  of  the  5  areas 
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(Ocean  Usage,  Ship  Operations,  Ship  Characteristics,  Land-Sea  Interface, 
Constraints),  5  separate  Brainwriting  sessions  will  be  conducted,  with 
time  to  review  the  program/client  listings  and  for  discussion  between  each 
session.  The  listings  are,  of  course,  simply  aids.  Useful  ideas  only 
come  from  the  knowledge,  background  and  insights  of  the  participants. 
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APPENDIX  1 


Coast  Guard  Programs 

Short  Range  Aids  to  Navigation  (CG-AN) 
Bridge  Administration  (CG-BA) 

Commercial  Vessel  Safety  (CG-CVS) 
Enforcement  of  Laws  and  Treaties  (CG-ELT) 
Ice  Operations  (CG-10) 

Marine  Environmental  Protection  (CG-MEP) 
Military  Operations  (CG-MO) 

Military  Preparedness  (CG-MP) 

Marine  Science  Activities  (CG-MSA) 

Port  Safety  and  Security  (CG-PSS) 
Radionavigation  Aids  (CG-RA) 

Boating  Safety  (CG-RBS) 

Search  and  Rescue  (CG-SAR) 

Communication  Services  (CG-GAC) 

Personnel  (CG-GAP) 

Hazard  Control  Safety  (CG-GAS) 

Research  and  Development  (CG-R&D) 


MARAD  R&D  Programs 

Competitive  Shipbuilding  (M-SBLDG) 
Competitive  Shipping  (M-SHIPG) 

Ship  Control  (Automation)  (M-SHCON) 
Marine  Science  (M-MSCI) 

Navigation  &  Communication  (M-NAV&C) 
Ports  &  Intermodal  (M-PORTS) 

Ships  Machinery  (M-MACHY) 

Nuclear  Propulsion  (M-NPROP) 

Energy  &  Environmental  (M-EN&EV) 
Advanced  Ship  Systems  (M-ADSYS) 
Market  Analysis  (M-MARKA) 

CAORF  (M-CAORF) 

Cargo  Handling  (M-CHAND) 
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CLIENT/PROGRAM  LISTINGS 

SET  100  -  OCEAN  USAGE 

SET  200  -  SHIP  OPERATIONS 

SET  300  -  SHIP  CHARACTERISTICS 

SET  400  -  LAND-SEA  INTERFACE 

SET  500  -  ENVIRONMENTAL,  SAFETY,  LEGAL  CONSTRAINTS 


SET  100 


1 


This  set  of  programs/clients  is  sorted 
according  to  Ocean  Usage  as  follows : 


110  Marine  Resource  Exploration  and  Exploitation 

111  Energy  Extraction 

112  Energy  Production 

113  Mineral  Extraction 

114  Food  Hunting 

115  Food  Production  (Mariculture) 

120  Trade 

121  Trade  Routes  (Origins/Destinations) 

130  Trade  Goods  (Cargo  Types) 

131  Liquid  Bulk 

132  Dry  Bulk 

133  Ore 

134  Slurry 

135  Unitized 

136  Manufactures/Semi-Manufactures 

137  Quantities  of  Trade  Goods 

138  Shipping  Information  Processing 

150  Defense 

160  Oceanographic  Research 
161  Cartography 

170  Recreation  (Boating-Related) 

180  Ecology  Preservation,  Development  and  Management 
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SET  200 


This  set  of  programs/clients  is  sorted 
according  to  Ship  Operations  as  follows 


210  Ship  Movement/Pouting/Navigation 

211  Harbor 

212  Coastal  (Including  Great  Lakes) 

213  High  Seas 

220  Weather  Reporting  and  Dissemination 

221  Ice  Reporting  and  Dissemination 
230  Ship  Communication 

231  Harbor 

232  Coastal  (Including  Great  Lakes) 

233  High  Seas 

240  Ship  Fueling  and  Revictualling 
250  Cargo  Allocation . 

260  Ships  Manpower 

261  Licensing  of  Officers 

262  Certificating  of  Seamen 

263  Training 

270  Ship  Operating  Costs 
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according  to  Ship  Characteristics  as 
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SET  A 00 


This  set  of  programs/clients  is  sorted 
according  to  the  Land-Sea  Interface  as 
follows : 


410  Inter-Modal  Cargo  Movement 
420  Cargo  Handling 

421  Ship  Operations 

422  Terminal  Operations 

430  Port/Terminal 

431  Cargo  Throughput  Capacity 

432  Cargo  Storage  Capacity 

440  Port/Terminal  Manpower 

441  Licensing/Certification 

442  Training 


A-37 


m 


o  o  o  o  => 

O 

o 

o 

o 

o 

O 

3 

3 

3 

.1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

H  A  «T 

NT 

ft 

3 

3 

o 

3 

3 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

/i  a>  41  ji 

41 

r> 

41 

ji 

43 

41 

ji 

4N 

41 

41 

A 

A 

A 

A 

A 

A 

n 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

o  o  o  o  o  o 

O  O 

o 

O 

o 

o 

o 

3 

O 

O 

3 

3 

3 

3 

3 

'3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

3 

3 

3 

3 

O  O  J  O  OJ 

O  O 

o 

o 

o 

3 

o 

o 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

^  ^  V 

ft  «T 

V 

«r 

vr 

vr 

<» 

vT 

*r 

vJ- 

vr 

«7 

<f 

-r 

«r 

vT 

»r 

V 

vT 

«y 

'X 

*r 

vX 

«X 

'X 

ft 

'X 

'X 

'X 

*X 

«T 

■4X 

«x 

^X 

V 

o 

o 

o 

o 

o 

3 

O 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

o 

o 

o 

o 

o 

3 

O 

3 

3 

3 

3 

O 

3 

3 

3 

3 

3 

3 

3  3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

rn 

c-1 

n 

<~i  <~i  n 

ro 

•A 

<o 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

o  o  o 

o  o 

o 

o 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

O 

3 

3 

3 

3 

O 

H(N^ 

4>  c- 

r~ 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

CMfXM 

CM  CM 

cm 

04 

04 

04  CM 

•M 

.M 

04 

04 

•M  CM 

CM 

•M 

04 

04 

.M 

04 

04 

04 

M 

04 

CM 

04 

04 

CM 

N 

CM 

CM 

CM 

04 

0  3  0  0  0  0 

O  O 

o 

O 

o 

o 

o 

o 

o 

O 

O 

o 

3 

3 

3 

o 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

3 

3 

3 

H  IN  (N  i/t  O  41 

r>4  n 

m 

o 

o 

o 

3 

o 

O 

3 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

H  H  H  H  A  *— C 

a  • — * 

• — « 

A 

•— » 

«— 1 

rH 

■— « 

r4 

t 

a 

a 

«— 4 

A 

A 

A 

■A 

A 

A 

A 

A 

A 

A 

*A 

A 

A 

*— 4 

A 

•A 

1 — 4 

>-4 

A 

A 

A 

A 

r*  H  H  H  H  H 

«-t 

> 

> 

3 

3  3 

3  3 

3 

3 

3 

3 

3 

- 

3 

3 

3  3 

3 

3 

3 

3 

3 

3 

3  3 

3 

3 

3 

3 

>  ^  >  >  >  > 

>  v  o  o  o 

■J 

o 

J  o  o 

o ' j  o 

M 

A 

SI 

z-z 

r. 

SI 

i; 

~ 

y 

7; 

70 

•y 

7- 

7— 

*r 

7- 

70 

7  • 

7 

>: 

57 

7.- 

Z 

OOOOOOOX 

fa. 

a. 

fa. 

fa. 

X 

A 

X 

X 

X 

X 

A 

X 

X 

O 

o  o  o 

o  o 

?>  O 

OOOO 

O 

O  O 

Q  O 

3 

O 

O 

0 

O  O 

O 

O 

O  O 

ooooouoz 

z 

-i- 

-=- 

— 

-c- 

•*- 

X 

X 

u 

3  3  U  U  U  U 

3  3  13 

V  U  U 

U 

U  U 

3 

3 

3 

3 

3 

u 

U  U 

U 

3 

U 

u 

0x0. 

o 

T» 

X 

X 

05 

o 

o 

05  O 

05 

> 

o 

c 

s 

V 

'3 

3  05 

> 

O 

COM 

> 

M 

05  (3 

05 

> 

a 

O 

05 

> 

a 

W  <  C/5  H  l/l 

01 

Q 

X 

o 

o 

'3 

X 

O 

X 

< 

< 

X 

H 

x 

c-< 

3 

p. 

X 

3 

■  ^ 

X 

z 

a 

—4 

3 

Z 

X 

—4 

X 

u 

z 

X 

3 

z 

O  <  in  <  in  > 

cc  > 

O  Cl 

O 

o 

X 

X 

U  (3 

X 

O 

< 

Li 

05 

•— « 

X 

►-4 

X 

<■ 

A 

,v 

x£ 

_ 

X 

v4> 

< 

■  A 

X 

X 

< 

M 

£ 

_ 

A 

X 

< 

Mao,  j;zoOu 

a 

X 

£3 

< 

X 

o 

X 

< 

X 

o 

zz 

31 

wu 

X 

o 

Z2 

O 

3 

73 

O 

z 

X 

0 

P 

X 

-C  c 

X 

X 

O 

X 

O 

z 

X 

X 

O 

i» 

i  i  i  i  i  i 

a.  i 

i 

1 

O') 

z 

Z 

■n 

t/5 

r* 

-2 

< 

u 

1 

1 

05 

X 

03 

X 

X  u 

05  X 

3 

3 

05 

0  ■ 

3 

13 

05 

X 

3 

'3 

05 

X 

05 

X 

3  O 

05 

X 

3 

u 

000000 

t  o  o  o 

1 

1 

1 

i 

1 

1 

1 

1 

1 

O 

O 

1 

l 

I 

1 

1 

1 

1 

« 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

i 

1 

1 

» 

1 

U  U  U  U  CJ  u 

z  u 

u  o 

f£ 

j£ 

z 

V 

z 

= 

5 

u 

U 

*- 

Z 

Z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

Z 

A 

z 

z 

z 

z 

z 

z 

z 

r-  jw*^  in  ^  o 

43  43 

o 

43 

-O 

o 

JO 

«A 

r-1 

ft 

vr 

A 

A 

A 

A 

» — 4 

■ — 1 

_ 

A 

A 

• — 4 

A 

r"4 

t — 4 

A 

A 

r*  oj  ■«*•  41  a  o 

o  o 

43 

43 

o 

o 

o 

—4 

A 

«-* 

»A 

A 

H 

CM 

04 

04 

04 

CM 

04 

04 

CM 

04 

04 

CM 

04 

04 

CM 

CM 

04 

04 

CM 

04 

CM 

CM 

CM 

CM 

CM 

04 

CM 

04 

CM 

04 

CM 

riHHNCN 

_ 

_ 

CM 

CM  04 

04 

04  04 

04 

04 

04 

A 

rA 

CM 

CM 

CM 

04 

CM 

CM 

CM  04 

04 

04 

CM 

04 

04 

04 

CM  CM 

04 

04 

CM 

CM  CM 

CM 

04  CM 

CM 

CM 

CM 

CM 

c 

o 


c 

V 

e 

c 

o 


Cl  Cl  01 

4>  O  4> 

c  c  c 


o  o 

X  X 

)  3 
o  o 
z  z 


c 

c 

0 

0 

A 

A 

• 

• 

• 

• 

JJ 

40 

0 

0 

O 

O 

<0 

<0 

c 

c 

c 

c 

u  u 

A 

A 

A 

A 

A 

A 

0  0 

u 

U 

x  X 

0 

O 

* 

* 

* 

« 

n 

(0 

* 

Q> 

4/ 

cu 

>  > 

m 

(0 

Wi 

u 

u 

w 

4/  0) 

< 

< 

0 

0 

O 

O 

%  z 

c 

c 

c 

c 

£ 

E 

£ 

e 

V) 

w 

0 

0 

0 

0 

A 

A 

A 

A 

c 

c 

C 

c  c 

U) 

M 

U) 

(15  U) 

(0 

*0 

A)  «M 

A 

A 

A 

• 

. 

• 

•  kl 

kJ 

A 

-A 

A  A  A 

A 

A 

A 

fa) 

0 

fa) 

3  fa) 

U 

b 

b 

W  U 

b 

a 

3  O 

O 

O 

O 

O 

0 

O 

U  Cl 

a 

A 

A 

AAA 

A 

A 

A 

A 

c 

Cl 

Q> 

O  41 

Cl 

c 

c 

C 

c 

C 

c 

c 

C  A 

A 

<0 

CO 

co  a  co 

<0 

CO 

CO 

4» 

3 

A 

A  A 

0 

O 

Cl 

ai  0 

Cl 

0 

O  3 

40 

40 

A 

0 

0 

O 

0 

►-4 

A 

A 

a  u 

b 

A 

•A 

a  a  a 

a 

C3 

CQ 

C 

O 

O 

«0 

c 

c 

c 

c  c 

c 

u> 

u 

U  w. 

b 

U 

A 

A 

-•-4 

A 

A 

u 

b 

U 

O 

0  0 

<0 

■H 

b 

A 

A  A 

A 

A 

A 

A  A 

A 

c 

w 

(0  0 

O 

O 

O 

A 

A 

A 

A 

* 

*. 

-  <0 

CO 

O 

O 

O  O  A 

A 

A 

A 

O 

i4 

*> 

U 

U  Vf 

cr  o»  a» 

CT»  Q> 

A 

A  X 

X 

X 

X 

«0 

<0 

<0 

O 

c 

c 

c 

c  u 

O 

L5 

05 

07  0)  0 

0 

O 

O 

u 

<0 

W 

44 

40  40 

c 

c 

c 

C  C 

c 

b 

0 

U 

c 

c 

c 

c 

A 

A 

A 

•A 

0 

0 

0 

O 

0 

01 

07  0) 

m 

3 

z 

A 

W 

<0  (0 

3 

fa) 

3 

3  U 

3 

O 

c 

c  Cl 

Cl 

01 

Cl 

0 

0 

0 

0 

u 

O 

O 

u 

A 

A 

A 

A  U 

u  < 

< 

<  <  c 

c 

c 

c 

u  m 

c 

3 

D  3 

O 

AJ 

<0  X 

X 

X  X 

A 

A 

A 

A 

0 

O 

O 

0 

A 

A 

A 

A  O 

0 

0 

0 

0 

0 

40 

c 

ki 

•H 

T5 

-O 

A 

A 

A 

A  A 

A 

C 

U  40 

40 

A 

A 

A 

A 

A 

A 

0 

in 

(/) 

05 

O 

O 

CO 

CO  X 

3 

0 

0 

O  Cl  a 

A 

A 

A 

c 

0 

C 

0 

E 

C 

c  c 

O 

O 

CO  Q 

O 

A 

40 

3 

3 

Q 

O 

O 

CO 

(/) 

U5 

(!) 

07 

A 

A 

A 

A  kJ 

~o 

D 

•0  'O  40 

A 

A 

A 

0 

E 

O 

T3 

A 

A  A 

> 

> 

> 

>  > 

> 

O'  41 

A 

A 

A 

A 

A 

A 

A 

A 

< 

< 

< 

< 

u 

O 

u 

U  CO 

«0 

<0 

fO 

<0  a  .3 

CO 

»0 

*0 

E 

C 

A 

< 

O 

AJ 

A) 

AJ  O 

a 

C 

A 

C 

c  0 

O 

0 

O 

u 

u 

U 

U 

0 

O 

0 

0  X 

X 

U 

A 

A  A  -A 

A 

A 

A 

41 

A  A 

A 

Cl 

Cl 

A 

A  A 

Z 

z 

z 

z 

Z 

z 

3 

O 

CO 

CO 

O 

O 

O 

O 

X  X  X 

X 

0)  0) 

05 

15 

H  H 

H  H 

O 

U 

Cl 

Cl 

O'  O  flJ 

A 

Cl 

07  A 

O 

O  O 

0  in 

cn 

C 

C 

C 

c 

05 

0) 

07 

05 

•A 

•A 

•A 

A 

07  0) 

05 

05 

O 

•3 

O 

O 

O 

O 

>  A 

«0  A 

C  C 

A 

A 

A 

A 

A 

A 

A 

in 

O 

O 

O 

0 

0) 

07 

05 

07 

X 

X 

X 

X 

<  < 

<  < 

c 

c 

U  O 

O 

0 

05 

U7 

07 

0) 

c 

O  A 

A 

A 

0  01 

O 

Cl  O 

O 

O 

O 

O 

O 

O 

O 

A 

A 

A 

A 

A 

•A 

<  < 

< 

< 

05 

07 

07 

07 

0 

0 

c  c 

c 

c 

01 

10 

07 

07 

«  0  0  w 

A 

A  f= 

>.  >4  >,  A 

A  A 

>4  0 

O 

A 

44 

A 

A 

£ 

E 

E 

E 

cr  O' 

cr  a> 

•A  A 

■A 

•A 

< 

<  < 

< 

X 

a 

e 

O  X  A 

A 

A 

3 

3  3 

>.  >4  >4 

>l>i> 

>4 

O' 

O 

CO 

3 

<0 

X  X  X  X  ro 

<0 

O 

<0 

c  c 

c 

C 

A 

A 

A  A 

A 

A 

>t  07 

A 

e 

3  O 

A 

A 

A 

A 

A  A 

A 

A 

A 

A 

A 

A 

E 

0 

Cl 

Cl 

A 

A 

■A 

•  A 

A 

A 

•  «4 

Cl 

Cl 

O 

O 

■A  A 

•A 

CO 

CO 

O  -3 

CO 

CO 

Cl 

Cl 

41 

41 

T> 

A  C 

O 

0 

*—4 

07 

07 

07 

A 

A 

U 

Cl 

Cl 

O 

Cl 

O 

O 

— « 

O' 

cr  0 

u 

u 

u 

X 

X 

X 

41 

A 

A 

A 

A 

XX 

a  x  0 

O 

4.  Z 

£ 

T> 

XI 

XD 

O 

c 

C  <0 

U  A  O 

3 

3 

3 

A 

A  A 

■  A 

■A 

•A 

-A 

•A 

T3 

0 

c 

c 

O 

0 

0 

0 

07 

05 

0 

0) 

in 

in 

O 

in 

X  X 

X 

CO 

CO 

»0 

<0 

* 

3  A 

07 

O  > 

'O 

O 

'D 

07 

07  05 

O 

u 

u 

u 

u 

c 

c 

<0 

0 

07 

05 

07 

0 

E 

E 

E 

e 

•A  A 

•A 

-A 

3 

3 

<0  CD 

CO 

<0 

A 

A 

A 

A 

3 

O  e-* 

A 

>4 

O 

c 

C 

C 

C 

C  C 

O 

0 

0 

0 

0 

O 

O 

X 

X 

X 

05 

05 

0) 

01 

•0 

O 

fO 

*0 

07 

0) 

0) 

07 

X  X 

X 

O 

O 

A  ■  ^ 

■A 

•A 

r-» 

H  H 

r« 

O 

O 

u 

a  a 

A 

A 

A 

A 

A  A 

1/5 

C/1  C/5 

M  U5 

< 

0 

u 

0  < 

< 

< 

< 

Cl 

O 

Cl 

Cl 

c 

c 

c 

X 

on  in 

in 

in 

c-* 

H 

C  X 

X 

X 

A 

0) 

A 

c 

c 

Cl 

X 

X 

A 

A 

A 

A 

*0 

0 

fO 

Q 

O 

O  -I 

X 

0/ 

0  u 

•H 

A 

A 

c 

c  c 

c 

c 

c 

c 

C 

c 

A 

r** 

3 

3 

0 

Cl 

Cl 

0  in 

in 

in  01 

Cl 

L 

Cl 

Cl 

-X  X 

X 

X 

X 

X 

A  A 

A 

A 

A 

•A 

•  A 

A 

c  *o 

0 

cr  G 

O 

10 

10 

0 

*0  0 

10 

<0 

rj 

Q 

Q 

<0 

CO 

E 

e 

E 

E 

A 

A 

A 

A 

A  A 

A 

A 

A 

A 

Cl  Cl 

Cl 

Cl 

X 

X 

X 

X 

3 

10  A 

0 

A  £ 

U 

u 

0 

u 

u  u 

u 

u 

O 

U 

U 

u 

c 

01 

0 

O 

A 

A 

•A 

O 

Cl 

0 

a 

A 

A 

b* 

A 

O  O 

O 

O 

O 

O 

0  0 

0 

0 

0) 

0) 

07 

10 

* 

A 

A 

A 

1*  O 

A 

A 

A 

A 

A  A 

A 

■A 

A 

•A 

A 

A 

0 

C 

c 

c 

A 

A 

A 

A 

•A 

A 

A 

<A 

O 

O 

0 

0 

>  3- 

>* 

X 

X 

X 

0  0 

Q 

0 

E 

E 

E 

E 

41 

>4  Cl 

C 

01 

<0  c 

E 

E 

fi 

A 

A  b 

A 

A 

A 

A 

A 

A 

A 

■A 

■A 

A 

A 

-A 

■A 

■H 

•  A 

A 

■  A 

A  A 

A 

A 

CU 

CO 

•0 

CO 

A 

A  A 

A 

A 

a  0 

V 

<0 

u 

0 

O  Cl 

Cl 

0 

Cl 

O 

O 

Cl 

A 

A 

A 

A 

A 

A 

A 

A 

X 

X 

X 

X 

5 

3 

3 

3 

3  3 

3 

3 

3 

3 

•A  A 

-A 

A 

Cl 

41 

4l 

41 

3 

A  ITJ 

O 

c 

0  0 
3  3 

X 

X 

X 

q 

E  E 

e 

G 

s 

G 

1= 

E 

O 

10 

O 

<0 

2 

CO 

O 

<0 

0 

O 

0 

z 

0 

O 

O 

Cl 

V 

Cl  Cl 

Ci 

O 

a 

Cl 

X  X 

X 

X 

43 

i-i 

*J 

«-! 

*"* 

*c 

z 

*- 

A 

■4. 

«e- 

z 

*- 

A- 

*-  — 

-- 

*- 

X  X 

X 

Ji 

3 

3 

zv 

* 

3  A 

*r 

oo 

30 

JN 

•«x 

bl 

.M 

ro 

J3  r* 

n 

T* 

-M 

4T 

41 

O 

r- 

T\ 

3  A 

CM 

-> 

41 

«r  4N 

c*1 

*T 

41 

O 

T  sO 

r- 

A 

CM 

3 

r~  r* 

7\ 

T> 

* 

T> 

r* 

r* 

r* 

43 

43 

43  43 

43 

r- 

r- 

r- 

n* 

r- 

r> 

r~ 

O  O 

*3 

0 

x> 

O 

y> 

.r* 

J> 

O 

o 

3 

O 

__ 

A  CM  A 

A 

_ 

A 

CM 

A  A 

m 

A 

n 

A 

_ 

*A 

V 

v 

*T 

•^r 

*T 

’■r 

'T 

ft 

T  ^ 

'J 

vT 

ft 

ft 

ft  ft 

4 

41 

41  41 

41 

A-38 


33JD30D00330000JJ330J3HOD3JJ033JD30JO«ryjJ0000^330 


33D333JDO3J0333OD33O3O33J3DDODJDJJ3J  J3OJ3O3OJ3330 
0  3  3  0  0  0  3  33333303330333333333333  3  330333  0  3  3  3  33333333 


3003000  300  330000333303033333333333  333  330000330333 
03330003303  3  0030003303  0  00300333303300  333330303  0  30 
n'AfArn^nn'Ann  •n^m'O'O'O  ^io  o^ni^mrom  r*">  rn  m  fA'nnnnfnnnifA'Arn 


3000000300300300333303330000330333333333000330300 
0003003  3  0  0033330000300033033  300033003  330330330  4  33 
»NMMnn(N(SM(NOirM.N(NNM.NiN(N.'>i(MMM.N.N(NO(iNNNNr4r<.‘NN.N.NMr<l.NrM(N(N(N(N(N.‘Nr><r<«r4 


3  300300000030000303000300303333330330330033330333 
►  003000  3  00000030000000000030000  300  O  3  N  (N  N  tN  N  (N  (N  !N  ,N  N  ,N  »N  N 


£XSa:£ZS£>>>>>>>>>>>>>>>>>>r*Mrir»Hrir-*HHHSS:^SS£M2:£SSS9e 
ooooooo  oooooo  oooooooooooooz  ^  Z  Z  Z  Z  Z  Z  z  O  00000  0  000030 
OOOUOU0U0  00  3  000O000000  00  0  0'“'*’‘-«'-«m.-.~H*,-..-iC>UOU0OUUUUUU0 


U  V)  >  a  O  W  >  Q  0025  UiflAiflQOW 

aHJZQ.HJZ(/1^i/l  O^O^-oHO^H-Lr* 
Mi4j»<H44<>u'/i<OJH(ju>Ac:yKH2 
=  O  Z  3  O  O  Z  =  UZ^.2Ha  =  L:vi  <0^-0330 
WQ.UUWO.yu  I  1  1  1  I  WWW<IZQ.Z<UWQ. 

I  I  I  I  I  t  I  I  O  O  O  O  O  I  I  I  l  I  I  l  I  l  l  | 

zzzzzzzsuuuuoszzzzzzszzz 


>3  ooua>oot/>  u  z  u  w  < 

U2CnCQO^.^OOOJ-H  W  Q.  01  i  u  ^  O  ^  t"  ^ 

<OWJH>i^jH2'z<<>yw<<HU>2lS 

z=oa.a  =  <c-iso  =  o-tQous:  —  woi-<a< 

uoi  t  WW  Z  ZJ  W  W  o.  I  I  I  I  I  I  I  I  W  W  Z  a.  E 

I  lOOl  I  l  1  I  I  I  IOOOOOOOOI  I  I  I  I 

zzuoszzzs:::  zixooouuoouzjezzie 


WWiTlWO^)0'0/'WiA/17»J\'iA7<>J\J>^J\3>HM'-.rirvA‘fvr‘[Nr‘r'Wi^JA3  S  S  9  3)  CO  30  S  O  SO  SO  3)  x> 
r^»r^f-imr^mmr^>rr'T^'<rr^r^f^r“r'r~r-r'.'^r^rN.'NCNf>4ir»knj*>j^u-»cnin(>4r^cN^-<^l— 

CM  f>*  CM  (N  04  (N  04  04  fN  (N  CN  (N  (N  CN  (N 


10 

44 

c 


c  c  c  c 

0000 

•H  -H  >H  -M 
4J  *J  4J  44 
*  <0  <0  *0 
■H  M  ^  *H 
O  V  V  u 

0000 

MUMO  10 
CCCCWWWW 

oooo<<<< 

•r4  H  ■H  -H 

VMAIO  10 
<0  N)  <0  <0  M  U  U  U 

^  ^  *h  woa»  occcc 
u  u  u  u  aaaao  o  o  o 

O  O  O  O  0.0.11  d'H 

tf)  W  (fl  W  H  H  H  *J  *J  u  4J 

(0  (9  (A  «)££££  <0  «  <Q  Q 

<<<<MWWWUU u  u 


O  Q  Q 

«C  <  < 

H  H  H 
O  O  U 
z  z  z 
3  0  0 

ccccccc  —  -'  — 

ooooooo 

•*4  ^4  •.-«  •-<  -»4  >r4  -»4  44  ^  Ai 

c  c 

<oofOfo<D<o<oa>  00 

NNNNNNNE  EE 

■H  ‘H  -H  -»4  'H  ■•<  -H  Q,  Q*  d  C 

cccccccooo  a» 

4  Q  <0  Q  •O  Q  fl  H  H  H  -H 

O'O'O'O'O'O'O'Q)  O  Q)  o 

UUUUUUU>  >  >  u 

OOOOOOO  tt  000 

0  a  a  *« 

ooooooo 
>>>>>>>'0*0'0'0 
^4  •*<  .^4  -*4  --4  -04  C  C  C  C  « 

4J4J4J4J±J*J*J  to  to  to  rQ  g 
«  K)  Q  id  *0  13  IQ  W 

CjO  •  -H 

HHHHHH-l  OTJ’Ol/l  u* 
3333333fO<T>fTJ 

loyiiowwowu  k_u  .  c 

CCCCCCCHHHOO 

ooooooo  -« 

UOUUUUOuwu  *  44 

o  o  o  n  o 
OOOOOOO  *m  *4  *4  t*  44 
>,>*>,>,£  EEEEEE  OU 

44  44  44  *J  -*4  -#4  --t  •«"»  -w4  O  O  CJ  44  O 

•H  -H  -H  H  iJ  U  *J  iJ  *J  y  *J  CJ  41  OO  CL 

W  h  U  U  H  —4  H  -4  -»4  -H  -»  +J  U  44  U  (A 

OOOOwMuuuuuMiJiJOC 

££££  «  O  O  (Q  IQ  Q  D  H  -H  -h  a  IQ 

E  EO  w 

3333  6  E  6  c* 


u 


o 

a 

a 

•*4 

JC 

U1 


o 

a 

o 


w 

3 

*o 

c 


o 

O' 


o 

O' 


<0 

o 


W  U  4 
t->  ii 
O  W  -4 

C  3  o 
J  o  o 
O  c  w 

—  ►4  0 


Of  05  W  W  (D 

44  44  44  4J  *J 

c  c  c  c  c 

00000 

O'  O'  O'  O' 

O  <Q  <0  <0 

u  u  u  u 

0000 
\\\\ 

*o  *o  *o  *o 

c  c  c  c 

0000 

w  w  to  « 

u  u  u  u 

0000 

4 4  4~  *4  44 

to  /O  tO  Q 

w  u  u  u* 

0000 

CL  CL  CL  CL 
OOOO 


U)  0)  CO  (0  (0 


AJ  44 

44 

44 

*D 

fO 

T3 

*o 

XI 

*o 

x>  -o  <  <  < 

H  H 

H  H 

H  H  H  Q 

O 

O  -H 

O 

000 

0 

44 

44  *J 

w 

10  U) 

u> 

10  T> 

w 

Wt 

u 

w 

w 

u  -3 

u  u 

<q  0 

Q  3 

•D  IQ  QU 

U  u  0 

u 

O 

e  e  e 

E 

c 

c  c 

c 

••4  -r4 

•*4  u 

*0 

<0 

0 

O 

*3 

O 

w. 

<q  0 

O'  O'  O'  O'  44  44 

44  44 

44  44  44 

w 

CJ 

In. 

•H  *H  ‘^4 

•H 

•0 

a  q 

0 

c  c 

c 

c  0 

3 

3 

3 

3 

3 

3 

0 

3  3 

c  c  c 

C 

c  c 

c  c 

c  c  c  w 

V) 

w  U) 

44 

CJ 

U  U  U 

4J  4= 

£  -C 

45 

-<•4  "4 

H 

-4  3  0 

O 

0 

U 

O 

O 

3  0  0 

•H  -r4  -H 

•H 

0  0 

0  a 

0  CJ  0  c 

c 

c  0 

<0 

c 

•#4  -*4  -H 

■H 

u 

0  u 

u 

6  6 

6 

E  0 

O 

CL  CL  CL  CL  E  F. 

E  E 

n  e  e  0 

0 

0  > 

U  il  M 

w 

kw 

Uj  M 

w 

3  O 

O 

T5 

44 

44 

44 

44 

44 

4J 

44  4-1 

CL  CL  CL  CL  C  C 

c  c 

c  c  c  •-« 

■H 

•H 

O 

IQ  >0  tO 

0 

0 

0  0 

0  *c  < 

< 

< 

l/> 

W 

0 

« 

V) 

W 

44 

w  0 

•«« 

•»4 

14  k* 

t4  14 

u  u  u  4 

44 

44  ^ 

-4 

u 

X  X  sc 

z 

z 

Z  £ 

z 

to 

O 

fO 

4J 

rtJ 

Q 

O 

U 

to  <0 

r:  c  c 

_c 

O  O 

O  O 

CJ  0  CJ  0 

O 

to  0 

«0 

O  O 

O 

O  O 

O 

0 

O 

O 

O 

O 

<q 

0  0 

U)  to  10 

10 

>  > 

>  > 

>  >  >  z 

z 

Z  -4 

■«4 

w>  O 

000 

0 

0 

0  0 

u 

e  e 

6 

E  O  U 

u 

U 

U 

u 

000 

O  O 

O  O 

000 

u 

O 

w  E 

*«4  .*4  **4 

••4 

•4 

•#■*  •  <4 

•H 

••4  -H 

-4  U 

u 

c  c  c 

c 

0*0'0'0'0*0'0'3 

0 

*0  k- 

ka 

O  -4 

«4  <M  w 

<*4 

VM  M 

w 

44  44 

44 

44 

• 

• 

• 

• 

• 

• 

•  • 

000 

0 

14  k4 

k<  Lw 

u  u  u  (► 

CJ 

CJ  CJ 

CJ 

LL  44 

-*4  -*4 

■•4 

■4 

•»4  H 

*4 

■»4  •«"» 

•—« 

•*4  • 

V/l 

to 

1/5 

w 

w 

10 

• 

S 

c 

44  14  44 

44 

O  O 

CJ  CJ 

O  CJ  U  44 

44 

*4  R 

H 

0  u  u 

0 

0 

u  0 

0 

u  u 

M 

U  (S) 

U) 

WWW) 

W) 

44  44 

44  44 

44  44  44  ■  *4 

••■4 

•*^  e 

c{ 

■f4  W 

<0  to  to 

ID 

3 

tj  <q 

«q 

0  ItJ 

to 

O  • 

• 

• 

• 

• 

• 

• 

• 

•  • 

000 

O 

c  c 

c  c 

c  c  c  c 

c 

c  0 

O 

c  0 

O*  /L  Of  CL 

o.  L  a 

a 

X  X 

z 

ZOO 

000 

0  0 

0  zj  0  0  a  0 

O 

»-«  t-4 

M  H 

►-*  H  M  3 

3  0  0 

u  ws 

*or*  t> 

3  -4  -4 

•n 

so  r* 

3  0* 

«n 

0 

r» 

3  4N 

fN  1^1 

*f)  C4  f~\ 

O  CT\ 

3  ^  .>#  ~4 

.N 

.3  3 

<N 

U>  20  JO 

JO 

^  «-4 

OfAih 

'T 

<r 

'F 

*T 

«r 

V  'F  vf 

■T 

«0  »-4 

r* 

a  0  so  >n 

41 

h 

rn 

3  vO 

4  ♦ 

*r 

•r 

r-4 

•-4 

fN 

rn 

rn 

!2!2I2 

'n 

on  r- 1 

«F 

CM 

— 

OOOOO 

>  ^  c  c  c  c 

a*  >.  >  3  J  J 

COwtAOOOO 
•*4  O'  *■*  *-4  CL  CL  CL  CL 

CL  *-•  W)  O  -*4  •*«  ••*  ••* 

a  o  o  to  jz  jz  jz  c 

-4  u  O  VI  to  w  w  to 

C.  Co 

1/)H  M  >  O'  O'  O*  O' 

•0  <Q  O  IQ  O 

«  O  4>  H  *4  H  H 

COECU.U.U.U. 

ID  u  h  ig 

£  OWJC  •  •  •  • 

O  E  ■•*  U  WWtAW 

w  £  w.  u 

W  O  <Q  O  •  •  •  • 

£  U£  2T  =3  0  0  3 

jo  3  r-  ^  4t  o  o* 
«0  n  h  H  N  3  333 
HN/nfmr^4» 


A-39 


4 (Jo  |u.  S.  Flag  shipowners,  operators  and/or  ag 


0333303  3333333  333  333333333  3  3  33  3  33  3  033  3  3  3  333  333330 
33  0  3333  33  303  3  J  J  ^  V  «7  3  V  ^  7  >»  3  7  3777777V77  7  7V7777JJ07 


03033333333333333333333333333333333333  3  333033  3  3  30 
03003330333333  3  3  33  3  333333033033333333333303000030 


03HH30333333303nnnn03U’3  3  3330333  333333333300333303 
HHHH-NM»NO<o4«N<N(N,N(N.'tN(N.M>N'nnn',m.'i',>'nnnn'w)  *y  nt 

.**1  ro  r*>  ^  ^  m  'o  <"n  rn  '■n  .^  m 


3  3  033  3  303333  3  3333  33333  3  33333033333333333330333 

OO  00300003300'*v«rvr  3300'3  3000'^~*^»~*'--*^'-*^— *r-l^r*  00  3  5 

CM  CM  <M  CM  rN  CM  CM  ,M  <M  CM  CM  CM  <M  *M  CM  M  vN  !"M  ."M  CM  CM  iN  IN  (N  .N  ,N  N  N  (N  IN  IN  CM  CM  CM  -N  CM  CM  •  M  ‘M  CM  CM  CM  .M  tM  <M  <M 


3300  '->3. *3  330 
30  3  vT  vr  vr  333*r 
i/>  i/i  ni/irtji/ii/ijwi 


3300  3  303  3 
-T  XVT33  3333 

i/i  i/i  n  ^  ^  /I 


3333333  33  3  3 
3^03  33  3  3  O  A  a 


3  3  5  3  3  3  3  3  3 
A  — 4  3  3  3  3  33  3 

j3cA/>i/>vO  n  ,n  /i  3 


33330  3  3  3  3  3 
3  3333  3  33  3  0 
r»i/5 


3333333033333333 
3  333333300  3333  33 


0330333033330333 
300333  33333333  3  0 
**>nn'*)n/n<v»^nn<nnro'n>v^ 


33333  3  33333033  333 
33  0  33033333333333 


33333333330333  3  33 
333  0  3303333333  3  _3  _> 

•n  n  .o  'n  i  ^  m  n  'n  n  n  '•> 


3  033  3  33  3033  '3  3  3  33 
3333  333333333033 


3  3  3  0  3  3  3  3033  0  3033 
3333  D  5  3  3-«HM^r^^ir^H 


333303  3333 
303303  3333 
<N  <N  <N  IN  fN  fN  N  rv  .N  fN 


333333303 
333330330 
.N  iN  (N  iN  ”N  N  N  (N  iN 


33333333333 
3303333  3333 

IN  IN  (N  fN  .N  !N  .N  fN  IN  .N  .>4 


33  5333033 
o  or'rfvr  J~>33n*r~ 
.N  N  IN  N  N  rg  IN  IN  N 


3  03  0  3  03033 
r~r~00033030 
N  .N  N  IN  .N  CN  IN  IN  fN  (N 


3 

O 

3 

3 

3  3 

3 

3 

3 

0 

3 

3 

o 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3  3 

3 

3 

—4  — » 

3  O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CM 

<N  fN 

•NfNlN 

.N 

•N 

CN 

fN 

CN 

fN 

N 

>N 

fN 

fN 

(N 

•N 

N 

fN 

•  N 

CN 

IN 

.N 

IN 

3 

J5 

3 

3 

-O 

O  3 

3 

IN 

rn  rO 

3  3 

3 

3 

.N 

(N 

.N 

IN 

fN 

fN 

N 

(N 

H 

A 

A 

■ — <  A 

•—4 

—4 

•”4 

•—4 

<-4 

— * 

—• 

A 

-4 

•—4 

•—4 

— * 

•—4 

<-1 

■ — 4  (*4 

—• 

«-4  —4 

•—4  H 

— • 

— » 

—4 

*— 4 

*-4 

'N 

»-4 

H 

«— 4 

-J 

►J 

3 

3 

3  3 

3 

3 

3  3 

3 

3 

3 

3 

3 

3 

3 

3 

x 

3 

3 

3  3 

■O 

3 

3 

3 

3  > 

> 

> 

>  4-4 

.  J 

3  3  3 

3 

3 

3 

3 

3 

3 

3 

3 

E 

£ 

£ 

£ 

V 

£ 

2 

£ 

£ 

zz 

rn 

£ 

V 

:•* 

vc 

:; 

,r 

£ 

u-« 

£ 

X 

x 

■j-4 

4-1 

7-4 

*-• 

»-4 

r-4 

*-4  > 

7* 

y 

r  :: 

OOOO 

;r 

vt 

*.r 

/ 

N* 

sc 

£ 

OOOOODOOOO 

OOO 

O  O 

o 

3 

J 

O 

3 

X 

3 

3 

3 

3 

X 

£ 

X 

X 

.4 

X 

X  0  0 

OOO 

X  X 

X 

X 

3  O 

O 

O  O 

000 

O 

uuu 

UiJU 

3  u  0 

3 

3  u 

333 

3 

3 

3 

3 

•-4 

X 

X 

X 

X 

r-4 

rH 

*-• 

X 

x 

X 

X  0 

3 

3  3  3 

£  £ 

•*-* 

-- 

3  3 

3  3  3 

333 

x 

•0  0 

0  < 

<3 

3 

< 

3 

0 

2 

3 

> 

'0 

X 

3  3  00 

3 

3 

Q 

0  to 

0  <  0 

a, 

a. 

a. 

to 

a,  x 

?o 

O 

x  0 

t*4 

*■* 

X 

0 

I— 1 

m3 

3 

>4 

X 

X 

3 

X 

f-4 

X 

^*4 

£ 

X 

X 

X 

X  < 

to 

X  X 

X 

X 

A 

to 

X 

(O 

X 

54 

X 

O 

*-< 

M 

> 

a  -C 

to 

3 

•H 

3 

X 

x 

< 

•—4 

3 

3 

> 

wVJ 

3 

O  3  3 

H 

> 

X 

•—4 

-4 

< 

3 

3 

3 

3  tO 

to 

£ 

—4  .i 

O  3 

:o 

to 

£ 

> 

3 

to 

< 

►—4 

X 

»_4 

< 

X 

X 

u 

X  < 

a. 

3 

X 

X 

3 

< 

X 

X 

X 

3 

< 

X 

3 

< 

V" 

X 

X 

< 

3 

X 

O 

X 

vc 

v* 

vr 

v  5* 

X 

X  0 

sc 

X 

< 

3 

f 

X 

UL 

3 

< 

3 

o 

'Si 

10 

1 

•3  s 

1 

3 

3 

3 

X 

2£ 

0 

3 

3 

2 

£ 

3 

< 

3 

1 

1 

to 

£ 

X 

3 

X 

3 

1 

1 

r 

i  1 

1 

» 

3  X 

1  1 

1 

1 

1 

1 

1 

1 

1 

to 

£ 

to 

1 

1 

1 

0 

1  1 

O 

1 

1 

i 

1 

1 

1 

1 

1 

1 

l 

1 

1 

t 

3 

3 

1 

t 

t 

1 

t 

t 

030300 

O 

1  1 

OOO 

OOO 

O  O  O 

1 

1 

1 

z 

£ 

£ 

0 

£  £ 

O 

£ 

£ 

£• 

■£ 

£ 

•Ct 

£ 

£ 

£ 

sc 

Z 

3 

3 

£ 

£ 

** 

3 

3 

3 

3  3  3 

U 

£  £ 

3  3 

3 

3 

3  3 

3  3  3 

*«■- 

£ 

x> 

ao 

X) 

3 

3  O 

3 

3 

3 

3 

3 

3 

■a 

—4 

a 

a 

•“ 4 

3 

X 

0 

CO 

Js 

P 

(N 

rn 

3  3 

>3 

*—4 

3  O 

lA  j5 

•A 

Xi 

3 

3 

3 

3 

0 

3 

3 

•X 

H 

H 

-—4 

3  iA  J5 

• — * 

*-4 

• — 4 

•—1 

•— 4 

r-4 

vr 

vr 

vr 

vr 

vr 

vr 

vr 

3 

■ — 4 

f~* 

■—1 

r~* 

3 

3 

3 

3 

3 

3 

—S  r—i 

vr 

■—4 

vr  «j* 

51 

H 

1-4 

H 

rN 

_ 

__ 

_ 

_ 

_ _ 

H 

IN  fN 

CN 

N 

rs 

fN 

04 

fN 

fN 

fN 

fN 

fN 

fN  A 

_ 

_ 

_ 

(N  (N  IN  H  -N 

H 

11 

H 

_ 

(N  IN 

_ _ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

CN 

c 

o 

tp 

<0 


c 

o 


A 

<0 


u 
!  O 

i  U) 

w 


U  (0 

O  u 
\  O  - 
*o  *j  < 
c  ^ 

«  w  o* 
o  c 
w  a  >*4 
u  o  a 
o  a 

A/  Q|H 

O  -C 
W  £  U) 


C 

<0 

a 

6 

O 

u 

cr 

c 

a 

w 

O 

T> 

Ot 

> 

Cl 

A 

w> 


a> 

c 

o 


o 

£ 


01 

O' 

c 

a 

Ifl 

to 

10  - 

a*  i 


u  o 
c  c 


o  a 


at  o 
c  c 


o  3 

2:  £ 


c  c  c 
o  o  o 

■H  A 

J  V 
Q  <0  *0 
N  N  N 

-H  A  A 

c  c  c 


tp 

e 


a> 

0) 

c 

A 

a» 

c 

LJ 

*o 

c 

10 

a* 

o 

c 

at 

■•4 

u 

CO 


at 

c 

•*«  >. 


O'  O'  O'  O'  O'  O'  O' 

c  c  c  c  c  c  c 


aaaaaaai: 

ciaaaaaai/} 


£  £  r  c  c  r  i:  o 
v/s  js  to  to  to  to  to  ct 


o  o 
o  a  a  c  c 
2:  10  A  a ' 


c  c  c  c  c 

3  3  3  3  3 


c  c  o 

3  3  u 


«/  to 

c 

c 

c  < 

•0 

U 

u 

w 

O 

to 

<0 

•0 

3 

O 

3 

O 

u 

U 

u 

•J 

U 

O 

C 

a 

O 

■H 

1 

"4 

•—4 

--4 

—4 

C 

w 

O 

0 

O 

O'  O'  ^ 

c 

k!  -O 

A 

* 

» 

*-> 

Ul 

Ui 

Ul 

Ul 

u 1 

Ui 

w 

O 

0  u> 

•*■4 

a  a  a  *-» 

-»4 

•»4 

•»4 

•<4 

(J 

O 

O 

O 

O 

O 

O 

O 

O 

4-4 

4-4 

4-4 

w- 

u> 

b4 

3 

0  c 

O 

Ct 

Ct 

A 

Ot 

Cl 

Ot 

Cl 

0 

O 

O 

3 

*3 

a  a 

X  ^ 

O 

u 

u 

U 

u 

u 

4-4 

4-4 

4J 

4-4 

4-4 

4-4 

4J 

r-t 

a  10 

to 

OOOO 

X 

>44  4-4 

0 

Ct 

ot 

4J 

£ 

£ 

£ 

£ 

£ 

v 

* 

c 

•H 

•H 

-*  0 

c 

c 

c 

c 

c 

C 

3 

3 

3 

3 

3 

3 

3 

4-»  O 

0 

O 

O 

0 

4-4 

to 

C 

to  X 

Q 

-T. 

c 

-C  X 

3 

3 

3 

3 

3 

3 

4-4 

4-4 

4J 

4-> 

4J 

4-* 

4-4 

>0 

£ 

£ 

£ 

>. 

>  >1 

at 

o>  >» 

(0 

4-4 

4 J 

c 

<4-1 

•44 

A 

N4 

A 

A 

A 

3 

w 

H 

to 

to 

wO  « 

O 

O 

O 

O 

O 

O 

-4 

-4 

■r4 

■^4 

»4 

H 

4 

-4 

-H 

4-4 

4-4 

4-J 

-c 

to 

C»  4-» 

< 

■*4 

-4 

A 

O 

O 

O 

0 

O 

O 

O 

fJ 

0  c 

AJ 

3  3 

3 

3 

3 

U 

4-4 

4-4 

4J 

4 J 

4-4 

4-4 

O 

O 

c 

C 

e 

O 

*0 

to 

4-1 

c 

*J  A 

F 

G 

C  <0 

<  >4-4 

•M 

4*4  tn 

U) 

to 

10 

VO 

vo 

10 

O 

O 

•■4 

0 

O 

0 

O 

04 

0 

Ui 

ct 

4 J  A 

4 J 

E 

G 

>. 

F 

>- 

>4 

01 

O 

at 

Cl 

Ct 

O 

Of 

t4 

>  u 

O 

0 

O  *- 

O 

O 

O 

O 

O 

O 

c 

c 

c 

c 

c 

c 

c 

O 

u 

u 

O 

u 

kl 

b> 

b* 

3 

w 

•-4  A 

Ui 

O 

0 

Ui 

3 

Ul 

Ui 

ut 

4-1 

4 j 

44 

4-4 

4-4 

4J 

Ot 

0  H 

JZ 

0 

E 

K 

E 

fi 

E 

E 

•-4 

*■4 

M 

*4 

H 

•-* 

k4 

*4 

-*4 

■ft 

^4 

H 

H 

Ui 

Ot 

to 

F  U 

O 

3  3 

44 

Ct 

4J 

4-J 

3 

3 

3 

3 

3 

3 

3 

F 

CL  u 

*J 

3 

3 

3  4-* 

-4 

.-4 

-4 

•4 

-4 

•»4 

< 

Cl 

w 

t4 

w 

a 

4-> 

e  3 

X 

10 

•A 

to 

10 

4-J 

4-4 

*J 

4> 

A 

4-1 

Cl 

u 

O 

O 

«TJ  ttj 

4-< 

4-4 

4-1 

4-4 

c 

c 

c 

c 

c 

c 

c 

F 

0 

04 

01 

u 

C» 

u 

O 

n 

0  x 

0 

O 

Ct 

3 

0 

3 

3 

A 

A 

-4 

A 

A 

A 

A 

0  p. 

O 

at 

O 

O  k- 

•»4 

-4 

•4 

-«4 

•4 

0 

0 

0 

0 

0 

0 

0 

(i 

c 

E 

E 

■-4 

—• 

■*4 

£ 

A 

>4 

3 

c 

U 

U 

O 

u 

u 

D 

4-1 

4-1 

4-J 

4-J 

4J 

4-4 

A 

A 

U)  If 

£ 

44 

w 

w  W 

W 

h* 

W 

htf 

k4 

-■4 

•-4 

•«”* 

f* 

-4 

-4 

-»4 

0) 

0 

•2 

4-* 

«-• 

4-1 

4J 

3 

c 

Ui 

3 

-4 

A 

C 

4 j 

c 

C 

to 

to 

to 

to 

to 

to 

to 

O 

3 

3 

3X0 

O 

O 

0 

O 

O 

4-4 

4-4 

4-4 

*-> 

4J 

4-4 

4-4 

c  3 

c 

c 

c 

c 

4 J 

0 

>.  O 

Ui 

> 

> 

A 

ot 

A 

A 

c 

c 

c 

c 

c 

c 

c 

C7"M 

>•-4 

as 

a 

as  O 

-U 

mL. 

A- 

£ 

A. 

£ 

Q 

O 

O 

0 

O 

O 

•0 

O 

»4 

•44 

x-4 

0 

0 

3 

■*4 

C 

ft 

U  A 

A 

Ui 

Ul 

A 

A 

A 

A 

A 

c 

19  0 

O 

4-4 

4-4 

4-4 

4-4 

4-4 

4-* 

4J 

-4 

0 

0 

0  '-t 

-4 

—4 

*-4 

O 

J 

4-< 

u  to 

t*» 

Ct 

<2 

E 

F 

0 

—4 

c 

c 

c 

—4 

^4 

—4 

—4 

—4 

<-4 

W4 

14 

*4 

w. 

W 

W» 

N 

4-4 

VO 

*4 

4^  3 

3 

w  C 

c 

■O  tO 

3 

c 

3 

3 

c 

c 

c 

c 

c 

c 

c 

X  r-1 

^-4 

to 

0  0 

O 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

t4 

—4 

—4 

—4 

< 

< 

< 

to 

c 

> 

CT'  3 

3 

C 

3 

Of 

Ot 

3 

3 

3 

3 

3 

3 

3 

A 

—4 

0 

u 

0  c 

c 

c 

c 

C 

c 

l: 

a. 

il  a 

aaa 

X 

c 

O 

■•4 

-«4 

-4 

3 

3 

0 

Ui 

3  b4 

U 

Ui 

b4 

A 

O 

A 

A 

O 

U 

u 

O 

U 

O 

U 

3 

•  u 

O 

*4 

*4 

»-* 

0 

0 

0 

O 

0 

O 

Ui 

*0 

(•! 

0 

ui 

to 

to 

w 

a 

u 

O 

'J 

c 

x: 

u 

c 

UI 

O 

W  a 

A 

c> 

0> 

O 

-4 

O 

O 

4 

-4 

A 

A 

A 

Ui 

(0  C 

c 

fc4 

w* 

b  r 

-4 

-4 

.-4 

44 

•4 

c 

C 

c 

c 

C 

c 

tl 

•*4 

c 

n 

c 

4-1 

4-4 

*4 

Ul 

w 

-4 

to 

u 

Ui 

Jf 

tt 

Ui 

b* 

b4 

Ui 

u 

w 

u 

Ui 

t-4 

3 

3 

O 

C' 

u  k» 

4J 

4-4 

4-4 

4-4 

4-4 

4-4 

0 

0 

•0 

0 

0 

O 

Q 

*-» 

W 

3 

3 

3 

b* 

k4 

UI 

O 

*4 

> 

c 

4 J  A 

(J 

c 

c 

4-> 

O 

4-4 

4-J 

Ot 

Cl 

Cl 

Ot 

Cl 

Ql 

01 

□ 

•  O 

O 

6 

^  0 

O 

O 

O 

O 

O 

0 

»-> 

w- 

w 

»« 

fc4 

w 

k4 

c 

O 

0 

0 

O 

0 

O 

0 

•-4 

Ui 

c 

0 

C  -4 

r- 

0 

•0 

O 

F 

O 

O 

1: 

G 

G 

G 

G 

G 

01 

O  3 

U 

< 

< 

•4  i-* 

/. 

£ 

£ 

£ 

£ 

r* 

r* 

t- 

t-* 

t“* 

4, 

3 

3  3 

If 

to  x 

X 

3 

u.  V) 

< 

H 

••- 

A 

< 

X 

X 

< 

< 

< 

< 

< 

< 

< 

X 

<J»  n>  r* 

* 

3 

—4  O 

O 

3 

N 

•0 

3  -4 

«N 

A 

vT 

A 

A  —4 

ft 

3  a 

A 

•>r 

A 

3 

Tt 

3 

3 

Tv  A 

A 

n* 

0 

N 

A  l' 

vr 

3 

3 

0 

r* 

3  4# 

4T 

*n 

3 

3  ^-4 

O 

3 

7> 

r* 

74 

•3 

--4 

—4 

—4 

rO 

N 

.N 

A 

O 

0 

O 

IN 

■  N 

3 

>r 

O  A 

A 

3 

5 

N 

A 

N 

A 

3 

vr 

«r 

AT  .N 

m 

m 

-1 

0 

«A 

A  A 

A 

A 

A 

A 

_ 

>  N 

4f 

vf 

A 

A 

A 

—4 

^2 

12 

A  fN 

_pi 

A  A 

21 

21 

A 

CN 

__ 

_ 

A 

N 

n 

vr 

»r 

vr 

A*  4 1 


ppl 


o 

0  0  3 

O 

z>  o 

O  3 

o  o 

3  3 

3 

a 

3  3  3 

3  O 

a  o  n  -o 

PO  P> 

'O  "t  Pi 

3 

3  . 

a 

3 

a 

3 

3 

3  O 

o 

*f  ^  -T 

%F 

«f  *T 

sr  n- 

«r  3 

3  3 

3 

■o 

♦  tf  -4 

■4  r-4 

NT  -F  T  «r 

T  »F 

•  f  4F  a 

— < 

F  4 

T 

•f 

«F 

«r 

J 

NT 

J 

•J 

/I 

>n^in 

/»  i/l  i/I 

jo  jo  jo  jo 

JO  JO 

*jO 

liO 

JOJO/OJOJOJOJOJO  /o 

JO  JO 

rt  jo  jo 

JO 

rt  jo 

JO 

JO 

JO  JO 

JO 

JO 

n 

3 

o  o  o 

o 

o  o 

3  3 

3  3 

3  3 

3 

a  3 

3 

3  3 

J 

3 

3  3  3  3  3 

3  3 

3  3  3  3 

3  3 

3  3a 

3 

3  ' 

3 

a 

a  3 

3 

3 

3 

3 

3 

3 

o 

o  o  o 

o 

o  o 

3  O 

3  3 

3  3 

3 

r-4 

—4 

^4  4-4 

>- i 

>— 4 

4-4  >— 4  r-4  — 1  -4 

r-4  4 

^4  -4  «-4  r-4 

—4  r4 

-4  »-4  r-4 

r-4 

\  J  CN 

CN 

.  4  CN 

CN 

CN  CN 

*N 

<N 

CN 

«y 

'-F 

■T 

■<r  'T 

•J  vf 

vr  n- 

N- 

t  «? 

f 

N  ^ 

«T 

4» 

^  W  <»  J 

v  <» 

«f  •»  » 

4f  J 

v  j 

4F 

F1  * 

•r 

-J 

•F  4F 

<r 

4* 

NT 

4T 

or 

sr 

3 

nm 

n 

4T  3 

3  3 

3  3 

3 

3  3  3  3 

3  3 

jo  jo  n 

3 

a  . 

3 

3 

3  3 

3  0  0 

3 

3 

3 

•>T 

^  T  *T 

N1 

JO  JD 

3  3 

3  3 

3 

Pt  Pt  n  o 

-0  PI 

PO  PO 

4X 

a 

a 

3 

<N  CN 

CN 

IN  <N 

CN 

CN 

CN 

PO 

PO  e*0  e-0 

PO 

■•o  ro 

fO  m  fO  ^ 

rO  <~0 

•o 

Pt  'O  PI  o 

PO  PO 

n  no 

PO 

■O  ' 

■o 

pO 

PO  PO 

PO 

PO  PO 

PO 

PO 

e*> 

3 

0  0  3 

3 

o  o 

o 

3 

P« 

B 

3  3  3 

3  O  fN  .N  CN  N 

N  CN 

3 

3  < 

3 

3 

H 

H  M  ri 

•—4 

»-4  — « 

•-4 

3 

ra 

Bl 

i^O  ro  JO  JO  JO 

»“4  —4  r-4  r-4 

•-4  r-4 

-4 

3  3 

3 

CN 

CN  CN  »N 

CN  CN  CN 

CN 

CN 

CN  CN 

CN 

CN  CN  CN  (N  CN 

fN  .N  fN  .N 

<N  N 

CN 

N  CN 

CN 

O 

o  o  o 

3 

O  3 

O  3 

3  3 

3  3 

3 

3  3 

3 

3  3 

3 

3  0  3  3  3  3 

3  3 

3  3  3  3 

3  3 

3  3  3 

3 

b 

3 

3 

3  3 

3 

3 

•a 

O 

O 

3 

CN 

N  CN  CN 

(N 

CN  CN 

—4  CN 

CN  .N 

CN  PO 

PO 

•N  JO 

JO 

JO  JO 

JO 

JO 

JO  JO  CN  IN  CN 

N  CN 

-N  N  <N  N 

.N  CN 

CN  CN  N 

-4 

In  cn 

<N 

N  CN 

CN  CN 

•N 

CN 

CN 

CN 

H 

a 

Uil 

2Xa] 

H 

h 

r4  4 

--4 

r-4 

H  r-4  »-4  r4  ■ — < 

r-4  r-4 

--4  r-4  r4  r-4 

r-4  -4 

—4  r-4  • — 

-4  • 

-4 

r-f 

—*  —* 

r-4 

r4 

»-4 

H 

r-4 

r-4 

a 

3  J  3 

3  J 

O  3 

o  > 

>  -) 

H  t~* 

c_ 

^  e-  ^  r-  r- 

H  H 

4  h  a 

3  . 

J 

3 

3 

£ 

x  x  x 

s; 

-  o 

X 

z  *-* 

M  ^ 

O 

>  > 

> 

3  a 

a 

> 

a  a  >  >  a 

>  a 

3  >  J»  > 

>  > 

a  a  h 

o 

X  : 

.300000 

o  o 

000003^000^ 

-x  O 

JL. 

J  O 

O  O  O 

0  0  0  0  3  0  0 

3000  0  000 

O  O  X 

u. 

D  O 

o 

z  u. 

u. 

Cv 

u. 

U. 

Cv 

llA 

u 

o  o  u  o  o  i: 

o  o  o  04 

a,  u 

•  J  o 

0  0  3 

O 

o  o  o  o  o  o  o  o  o  o  o  o 

o  o 

O  O  x 

X 

,~JDU 

r-t  Z 

X 

X 

X 

X 

X 

X 

1 

o 

L5 

W 

<n  a*  cl 

CO 

10  CO 

CO 

<  a* 

CO 

o. 

•n 

a. 

in  o- 

■A 

m 

A  ( 

X 

u 

CO  CO 

in 

in  in 

in 

in 

a 

> 

>  UJ 

CO 

33  m 

>  <  <  O  CO  CJ 

'O 

|<  z 

O  13  a* 

•j)  <  o  a  o  a  y 

O  *4 

<  o  o  o 

<  o 

<  <  < 

> 

>  . 

c 

< 

03  > 

a 

> 

ca 

03 

CD 

3 

uu?.  z 

X 

x  a: 

d  a  a  h 

«C 

a« 

U  < 

M 

a. 

7  r  r  ^  y. 

a-  = 

3  -4  r4  a* 

X  *“4 

a  3  ja 

u 

Lt  in 

o 

3  O 

X 

u 

X 

X 

(X 

n 

1 

i  i  i 

1 

t  i 

i  i 

1  1 

i  i 

i 

i  i 

t 

t  i 

i 

1 

i  t  i  i  i 

t  in 

till 

1  1 

<  i  i 

i 

• 

t 

1 

1  1 

i 

i 

i 

1 

1 

in 

o  o  o  o  o  o  o 

>J  o  o  o  o  o 

o 

o  o 

o  o  o 

O  3  O  O  O  O  O 

O  t 

o  o  o  o 

o  o 

o  o  o 

o 

5  0  0 

o  o 

o  o  o 

o  o 

i 

o 

u  u  o  o  o  o 

o  u 

u  u 

u  u 

o 

o  o 

o 

o  o 

o 

O  O  O  U  O  O  U  4l 

u  o  u  o 

o  o 

o  o  o 

u 

o  u 

o 

u  o 

o  o  o 

u 

u 

X 

w 

CN  CN  .N  CN 

.N  vN 

Jt  — « 

r*  "N 

CN  7\ 

CTi 

3 

4T 

»T 

4T 

r*0  PO  N  CN  at 

at  at 

3  JO  T>  3 

o  r- 

-0  3  0 

at  . 

at 

at 

3  JO 

JO 

3  O 

3 

3 

3 

CN 

CN  N  CN 

CN  CN  <N 

o  ro  ro  JO 

X)  3 

3 

JO 

r-4  r-4  »-4  H  Jt 

at  at 

r-  r-  r- 

r~  x> 

(N  pO  PO 

•o 

JO  . 

JO 

JO 

r*  o 

o  r- 

CS. 

r~ 

,S 

— 

— 

— 

— 

— 

—  — 

rl 

— 

>H 

— 

— 

— 

— 

H  H  p4  H 

—  — 

— 

— 

■ - 

— 

—  • 

— 

— 

— 

— 

— 

— 

— 

— 

— 

K-N 

AJ 

s 

8 

> 

ft 

» 

§ 

sfr 

v-r 

£ 

O 

v4 

r4 

03 

1 

M 

00 

v< 

1 

g 

W 

vi 

3 

8 

o 

AJ 

H 

8 

Vi 

1 

g 

o 

u 

<3 

M 

«; 

>4  >4 

a 

1 

u  u 

3 

U 

I 

o 

4i 

c  c 
at  at 

O 

fN 

•o 

c 

O'  O' 

P 

c 

M 

<  < 

§ 

«0 

CD 

3 

0)  w 

Aa 

ai 

GO  U) 

O 

u 

at  at 

AJ 

SO 

Ot 

c  c 

3 

at 

c 

•o  T5 

X 

-r4 

* 

at  at 

■H 

Aa 

O 

Af  A* 

Aa 

O 

<0  CO 

AJ 

AJ 

H 

a  a 

AJ 

IQ 

eg 

O 

at  at 

o 

c 

•r4 

A4 

0) 

A4  U 

c  c  c 

C 

X 

at  q 

0 

10 

Of  a 

o  o  o 

o 

in 

e 

-O 

a 

W 

at 

•r4  -r4  -H 

-r4 

w  < 

Q.'D 

u 

u 

> 

AJ  3  AJ 

AJ 

c  ^ 

•-4 

c 

•J 

V 

Cl 

«>s 

CO  « 

CO  eg  q 

eg 

o 

> 

3 

<0 

to 

aJ 

AJ 

u 

cc, 

u  u 

A4  A4  Wl 

W  r— 

r4  (0 

Vi 

cr 

at 

O' 

**n 

•*4 

at 

< 

at  at 

O  O  O 

o  <g 

<0  r4 

A J 

3 

tel 

-«4 

at 

c 

CO 

w 

U 

AJ 

< 

•O  T> 

Q«  Cl  CX  CL  3 

in  o 

in 

c 

Aa 

AJ 

AJ 

■«4 

r— 4 

* 

) 

<0 

>4 

at  at 

A4  h4  W> 

M  >g 

•  *4  ■  r4 

3 

o  at 

at 

at 

3 

AJ 

u 

U 

> 

i4 

h.  b. 

O  O  0 

O  c 

e  u 

O 

■r4  C 

r4 

•r4 

aJ 

10 

•4 

Of 

AA 

it)  /g 

<g 

•J 

»-r 

o  u  o 

U  eg 

E  r4 

c 

AJ 

eg 

Lt 

•-4 

at 

Aa 

T3 

'O 

at 

o 

u 

0) 

*4 

U 

O  4-1 

►4 

»o  a* 

o 

O 

AJ 

H 

at 

U)  c 

c 

03 

ID  -4 

■r4 

3 

c  c 

•44  AJ  AJ  AJ 

AJ  — 

o  V4 

n  eg 

a 

A 

m 

U) 

AJ 

v.  3 

o 

c 

O  i-< 

i4 

T5 

C 

o  o 

u  c  c  c 

c 

O 

•-4^ 

-  X 

c 

c 

A4 

eg 

Ot 

x> 

Wi  Oi 

o 

C 

o 

*t4  -r4 

c  at  qj  o 

o  as 

T3 

<g 

c 

4 

—i 

►4 

o 

at  x 

4-»  a» 

4) 

«—r 

G 

►N 

-4 

AJ  AJ  C  C 

3  e  e  a 

E  AJ 

C  >4 

Vll 

eg  44 

0) 

eg 

•r4 

at 

•*«  c 

c 

< 

< 

AJ 

tg  tg  o  o  c 

c  c 

o  cl  a  a 

a  -4 

<g  tg 

a1 

*7*  O 

Aa 

U 

m 

aJ 

c 

O' 

U  ^4 

••4 

>4 

«) 

at 

tg 

A*  A*  -r4  r4  O 

o  O  O  O  O  0 

0  t- 

* 

c 

cn 

V 

at 

•r4 

o 

eg 

■r4 

c 

)  w 

Vl 

Vi 

X  -C 

JC 

u 

AJ  AJ  AJ  AJ  *4 

•r4  r4 

r4  H  —4 

r-«  O 

co  in  3 

■«4 

—4 

cow 

Vi 

c 

Aa 

H 

CT'r4 

Vi  « 

« 

AJ 

AJ 

AJ 

u 

AJ 

io  o  a  o  v) 

W  cl 

to  ct  o  o 

o  x 

*j  at  -7> 

c 

O' 

La 

3 

X 

<0 

Lt 

c 

AJ 

V  X 

X 

0) 

*A4  V4 

W* 

O 

It) 

••4  -r4  W  AJ  Cl 

(/)  to 

a>  >  >  ^ 

>  aJ 

C  -4  -4 

-}  . 

-4 

in  ct 

AJ 

u  o 

O  b) 

w 

'O 

>i 

3 

o  o 

o 

CO 

»4 

C  C  V.  A*  - 

•r4  »4 

Ct  3 

C  AJ  X 

J 

in 

it 

Ct 

o  o 

u 

Ct 

c 

in 

Ct 

c  •*-< 

VI  «*4 

'O 

z 

z 

c 

-4  r4  O  0  E 

E  E 

3  < 

E  ■- 

c 

c 

w 

A* 

V.  c 

eg 

r 

eg 

in 

Ct 

H 

D  O 

AJ  O 

c 

c 

JC 

-4 

e  e  a  a  e 

h  E 

3 

At  V  C 

O 

> 

in 

o 

O  Ct 

<*4 

AJ 

< 

> 

W 

►4 

O  AI 

A4 

c 

s 

•o  3  in  w  o 

O  O 

O  >4  >4 

>4  >4 

VI  o  AJ 

Ct 

VI 

'O  > 

3 

X)  <n 

-r4 

44 

ph  4t  > 

.  3  a> 

w 

*4  O 

o 

eg 

0 

<  <  c  c  o  u  o 

ct)  o  a  <g 

o  o 

0X0 

c- 

-4 

> 

c 

C 

c 

10 

AJ 

0 

**i  AJ  w 

1-4 

O  AJ 

cr  at 

AJ 

H 

< 

ig  eg 

0  3)3 

3  3 

CL  3  aj 

3 

o 

O  *o 

<g 

Q  r4 

3 

O 

c 

33W 

AJ 

C  3 

c 

•o  g 

at 

0)  10  A4  u  O 

Ct  ct 

x  o  o  eg 

eg  eg 

a»  3  -n 

o 

-4 

AJ 

LI 

AJ  c 

X 

eg 

Aa 

Ft 

>4 

o 

I  w  w 

W 

4-*  AJ 

-*  c 

*4  iJ 

AJ 

O 

>4 

at  at  H  r4  E 

e  e 

o  o  o 

o  a/ 

o  < 

-4 

CJ 

c 

r4 

J)  eg 

c 

c 

eg 

O 

AJ 

*o 

•r4  3 

3 

■«4 

>  o 

O  3 

3  >s  C 

<g 

u  u  •« 

a*  cn  tn  tn 

in  in 

VI 

o 

Vi 

o 

O 

at 

o 

o 

O 

AJ 

Ct 

c 

o*^o 

3 

O  AJ 

-4  o. 

,  0  AJ 

AJ  Wt 

•0 

3 

•r4  -*4  w4  >+4  AJ 

AJ  AJ 

o 

>4  at  o 

Vi 

c> 

X 

o 

h  in 

c 

-■4 

•r4 

c 

3 

•*4 

Q 

c  in  c 

C 

u  V) 

o  e 

V) 

*4  *J 

aC 

>  >  O  0  *4 

•4  r4 

aj  o  at  at 

o  at 

o  rr 

-J 

t; 

u 

c* 

eg  v. 

<4 

AJ 

AJ 

eg  < 

u 

J 

c  *-4 

M 

c  c 

0 

01  3 

aJ  b) 

^4 

O' 

A4  A*  ki 

U  A4 

n  o  u  u 

u  u 

3  o  c 

a 

g 

A* 

Ot 

c  at 

Aa 

«g 

eg 

aj 

o 

H 

O  r-4 

-4  O  <  w 

tl  3 

o 

<«• 

o  at  *j  3  tg 

o  a 

-X  c  c  c 

iZ  £ 

x  o 

X 

o 

o 

3 

O  A4 

eg 

N 

z 

in  *44 

in 

VJ 

at  o 

Ct 

Aa 

CO 

C 

C  J 

rt 

3  >, 

>4  >-  CO  CO  C  C  X 

4tl  4. 

at  o  o 

O  it 

tj>  V  4 

o 

<. 

*4  3 

X 

•-4 

O 

o 

u  c  o 

o 

3  C 

•-  0 

C  ~4 

—  c 

ti 

£ 

e 

r  g 

G 

E 

(J  o 

— 4  kl  k>  U 

Vi  Vi 

-4  a  aj 

Ct 

aJ 

AJ  AJ 

o 

c 

c 

c 

c  a  c 

c 

W  eg 

u  o 

<0 

•— • 

o 

-4  W 

A. 

A-  W 

k-4 

•4  "4  E  g  r4 

r-4  r-4 

Q  3  3  i 

3  1 

x  o 

V* 

c 

c 

c 

a  o 

in 

VI 

<g 

eg 

X  eg 

M 

CO  O  O 

fo 

c  u 

14  O 

U  L> 

u 

-> 

eg  < 

<  < 

< 

< 

ig  /g  *-#  *j  n 

Q  o 

c  <g  o  o 

o  o 

Lt  -4 

o 

cr 

o 

C  eg 

3 

eg 

Lt 

-r4 

AJ 

o 

TD 

W  H  b 

Vl 

M  >4 

o  »- 

-4  ■  -4 

"<  <K 

w 

A*  W4  k>  k4  14 

A*  A4 

0  3  3  3 

3  3 

Ct  ^  o 

X 

•4 

r# 

c 

Vi  VI 

O 

n 

•r4 

3 

o 

r4 

> 

3  aa  3 

3 

w 

fi 

W  AJ 

*J  O'  jc 

Ct  • 

• 

*  • 

• 

• 

a»  tt  o  o  c> 

ct  at 

■»4 

•J  -•  o 

«n 

at 

Ct 

u 

O  3 

r4 

c 

Aa 

eg 

4 

Aa 

o 

in  o  m 

W 

O  Ot 

f:  -* 

at  u 

U  w. 

c 

J  CO 

to  to 

tn 

tn 

c  c  a  o.  o 

y  o 

AJ  •  •  • 

•  ■ 

tg  x  in 

*4 

V* 

Vi 

V. 

aJ  c 

Aa 

eg 

Ct 

c 

L) 

at 

H 

c  e  c 

C 

c  g 

O  o 

f=  *4 

A-  O 

o 

o  • 

• 

•  • 

• 

• 

o  o  o  o  a 

o  u 

<g  aj  aJ  aj 

AJ  AJ 

aj  a  in 

VI 

o 

O 

Ct 

c  o 

eg 

Ai 

R 

eg 

0 

o 

H  *5  M 

•■4 

< 

O  X  <  < 

<  to 

r* 

A.  3 

3 

3  3 

3 

3  0  0  3  3  1*. 

U.  b. 

2  1/Uli/l 

n  o 

in  x  < 

o 

-A. 

u. 

A4  Z 

> 

m  <  o  in  < 

e-o 

P4  ^  » 

•o 

a  a 

J) 

O  3 

o  r» 

SE 

*r 

at  -4 

X> 

v<>  iA  </t  «  «r  >r 

t>  *0 

-4  O  ~0 

r,  r-, 

O  3  r* 

o 

o 

JO 

4F  PO 

PO 

-at  r- 

IN 

JO 

JO 

<4>  f»  e*o  ^ 

CN 

3  O 

p*  rn 

c->  C^ 

r*  <o 

»— i 

6H 

40 

•^4  JO 

n 

<-0 

V  Jl  4f  n  rtf 

at  o 

o>  JO  3  Tt 

tr  3 

n<  <o  o 

-o 

a  ■ 

CN 

PN 

O' 

r* 

o 

Ts  <71 

- 

p*  p*  iN 

po  ,n 

— 

— 

—4  -4 

CN 

a 

- 

•“ 1  «— 4 

»4 

N 

H  <4  «4n  4 

-4  PO 

r-4  *-4 

•N  H 

— 

— 

-■ 

PO 

PO 

CN 

CN 

- 

CN 

<N  PM 

PO 

A-42 


10-3  33  3 
I  -<T  **  *9  *T  T 

i  r\  j>  s\  *rt 


00303.33  3  0033  3  3  3  3  .3  3333-33  3  3  3  H  m  m  r*N  3  3  3  ^  n  i*>  n 

A  J3  Jlrt  /I  ^  ^  O  /I  1/^  A/lu1in/lJ3/>/(Air»A  A  »A  iA  />  |/>  AiA»AJ1iA>AA/*iA 


>3  3  0  0  0' 

I  iN  <N  (N  OJ  1  ^  f 

1  ^  ’Mr  ^  ^  « 


•  o  0000 

1  (A  n  nn  n 

» <n  ^  Ann 


o  o 
o  3 

I  (N  ,N  (N  (N  ( 


I  3  3  3  3  3  - 

(  A  iA  iA  A  (A  • 


P4r4r-»rsir>4rMrsirNjr>jfN<N.'NrM<N(N<Nv>4CNfN.>ir>*{NC><<NrNjfN 


000300  000300000000 
030  3  O  O  O  3  O  3  IN  .N  .N  .N  AJ  IN  .N 
nnnnnnnnnAnAi*innnnn 


000000000000000000 

r—i  •—*  H  ~4  ■— «  **4  r—%  rH  •— -  '-“I  »-•  H  H  H  H  -  H  H 

IN  AJ  (N  .N  tN  (N  A|  iN  (N  IN  r<J  A|  N  iN  (N  .N  IN  IN 


-r  ^  v ’f  ^  v  y  3  0000000000000000  3 

HHHHHH^HrNAI(NrN(NfN>N.N(N.N-N.NlNrNA(iNfN(N 


X>  J3>OJlNINiN'i)AAA 


000>>>^>>>>Ar.l-SSrAr'0'Jl3l30'0J(50Dl50l3U'J')(JU 
U-LuU.000000000000002^U-ti,a-u-u-iuU-^u-^u.u-u.^'a-u.t*.u.000000^^000  0 
xxxooJOOuoououuuo^i-ixxxxxxxiMXx.^xxxx.^x.eiuoououcLa.uooo 


O  S5  X  '71  3 

w^uHtiHv)ifliotiao20>*zv) 


O  »  Q-  A  Q| 
o  =  o  x  7: 


3or*3O3<0'0\0^'0nnnnnnAiN  -ooa>  o  oojoo  t>  DnnnnAnnnAAAjjOHrr'  ?t  -n  in  *n 

r*»  O  O  O  O  tNNfNtN(N(NAANfV'>’r’rv7’rN,’r^'03'0^’OJ'3AAAAA^l3vOABD» 

NHHH  CN  CN  r-| 


tf  HN 

J  N  CM 

O  sr  sr 


n 

w  «  in  in  w  in 

0 

u 

u  u  u  u  u  u 

w 

0 

000000 

0 

000000 

C 

C  C  C  C  C  C 

•H 

■H  *H  'H  ‘H  -f>4  *H 

O' 

O'  O'  O'  O'  O'  O' 

c 

C  C  C  C  C  c 

C 

u 

M)(d  01  U  U1  ul 

■H 

Q> 

OOOOOO 

«  03  60 

» 

w  c 

C  C  C  c  c  c 

H  H  H 

« 

U  -*4 

'H  'H  -H  'H  *H  "H 

«  <0  10 

U 

O  u 

U  U  U  M  u  u 

■n  ’H  -h 

E 

01  <g 

<0  <Q  Q  Q  <Q  Q 

u  u  u 

c 

6 

C  X 

X  X  X  X  X  X 

OOO 

O' 

O 

•H 

*J  *J 

u 

O 

CPTJ 

U'O'O'DD'O 

<Q  Q  Q  <Q  <Q 

<0  <0  <0 

0 

c  c 

c  c  c  c  c  c 

u  u  u  0  0 

X  X  X  C  C  C 

u 

•u 

U]  IQ 

O  <0  <Q  IQ  <Q  <Q 

■*4  --4  -r4  -r4  -r4 

OOO 

0 

3 

U  U  M  U  U 

Qt  O'  O’-'l  **4  -*4 

Cm 

JO 

O  60 

W  1/1  III  II)  1/1  111 

OOOOO 

c  c  c  w  0  w 

■H 

C  4J 

4-»  i_>  AJ  4J  *J  JJ 

£££££ 

•*i  -M  0  W>  0) 

'O 

•S 

c 

O 

u  u  u  u  0  0 

<  <  <  <  < 

*J  V  +J  -»4  -r4  —i 

XJ  O  T3  -O  'O  C 

Q 

0 

X  U  O 

>,000000 

OV1IOE56 

C  C  C  C  C  <0 

X 

•«4 

U  Q  4J 

M  4J  4->  4J  U  4J 

IW  W  iw  1W 

0  «i  0  6  e  e 

<Q  <0  *Q  Q  Q  — * 

w 

0  X  -U 

0  ■•*  -»4  r4  -M  -M  -^4 

OOOOO 

t*  £-*  f*  0  0  0 

* 

O 

in 

■U  £ 

£  -C  SZ  £.  JZ  JZ 

u  u  u 

S£bEt:OOnntf) 

<0  -4 

•H 

<Q  *0  U 

Q  U  U  U  U  U  U 

p4  H  H  •— 4  >-4 

o  o  1 
u  >  —  - 
in  : 

M)  u 
M  C  4I« 
>•  >,  X  X  X  O  w  *J  1 
00U00W03 


O  OOO  OU-4 
O  O  O  X  X  XU  u  o  u  o  u  u 

U  U  w  u  b 

>,>>tO  oo*jww*/pcio 

g  O  g  O  Q  13  -H  .4  -H  -H  -H  c  E 

••N  •*<  H  H  *— *  'A  H  *N  <— ♦  »"4  O  O 

O  U  U  3  3  3  Q  IQ<0<Q<OUU< 
OOO  O'O’O'O  g  Cl  O  C)  ’— ’ 

i/>  10  i/)  4;  o  4<w  <y>  v/j  co  co  * 

(X  tX  <x  c  c 

CCC  X  X  X  X  X  O  U 

<Q<Q<QUUWUMWMUGG 
OUU<0<OOOQ<Q<QOUM 
•H  H  -H  O  O  O  U  W  W  *J  W  O  O 

U  U  WHrtHHH-W  HH££ 
UUUUUU'-i'H'H'U^iOO 
f*  R  3  3  3  ,4  .M  .*4  m  -  -w  -w 
<44!ZZZ.CZSSSU.k.l 


H  •  H  «4  CmCwmUmwUWM 

U  O  u  -  £  O  Q  <  0<<<<<< 

u  u  u  O  -Q  D 

O  O  Q  U  Q  lA'H  <0  ^  *-4  ~4  .-4 

6  O  E  I  ,J*JQ.JfOQ»giQQ<0 

*5  *h  =  C  O  >  >>>>>> 

OOO-*OWO<0WOQO<Q<0fl> 
U  W  U  <0  g  -  U2-  Z  Z  Z  ^  Z  Z 

V)  C  u  •«*  u 

*  O  %0  Q  O  -C  *w  O  «w  iw  m  m  m 


O  u  <  X 

>>  U 

O  u  ^  O 
-*  o  Q 
U  "O  >  U 
O  C  <0  O 

in  3  z  ui 


O  M  W  M  IM  <U  « 

u  O  O  O  O  o  I 

■*4 

.  u  x  x  x  x  x  : 

2  W  *J  *J  u  U  4 

w  O  O  O  O  O  I 

O  ■•+  u  *4  -W  -«4  ., 

O  U  U  U  U  U  I 

C  O  O  O  O  O  \ 

J  V)  I/)  I/I  1/1  (/)  t 


T3  U  U  U  U  U 

u  C  C  C  C  C 

<Q  3  3  3  3  3 

X  OOOOO 

U  U  U  U  U 

<OWWUJ«U)Wl/) 
Owmwwmmm 
<30000000 
O  'O  O  T3  O  T3  O 

13  H  «  H  »-4  H 

,  C  ■•*  U  •"♦  -*4  -r4  'f*  ■-« 

<03333333 

.o  n  u  jq  n  .0  n 

CXr  CL  Ut  CL  (L  Ui  CL 

cjcx:  c  czc.  c.  c. 
a  a  in  in  in  in  o  in 


X  X  X  X  X  O  U*J  O  CP 
.OOOOOlOO  3  c 
^-4  ^  _  I  c  c  C  >  >  H  3  e  C  ui 

•,4  *4  -M  ,4  -wl  O  OO  W  W  >  U  e  O 

0'0'0'3  3'0tl0-H*< 

<<<tww<uuw  O 

<Q  —  <0 

0>  ?y*  (j»h  #h  >n  !2  **4  i/) 

C  C  C  Q  <0  w  CUOa 


H  M  Ifl  01 

*J  O  U  u 


*4  (A  O  U 
UO.CC 


vO  ar*  n  ^r*«o  rjn-r^n’rr^^A  p  ~4  r>*  o  3  o  p  r»  3  — <  in  ^  -r  j  >  coiOA.NA^jXANAanji^ji 
no  j>  \X>  </»  r*  r*  <n»^^NHNHiN<n’M*-n  t>  o  OAfN.Ni>i{NfNr*'tAji>  3  00  o  a<r-3a'fA-iaJ»(Na 
nnnnnn  n  a  a  a  nrinn  a  aa  m  ,n  a  u>  a  a  a  a  h  h  *r  «r  a  a  a  hn  —4  h(n  hh 


r 


TVV'»'/,»*7'T,T'/  /  »/  v  */  *T  <f  'f 

7'/*T7vf7'T'f'r  <r  v  'f  ^  v 


^33 
H  OH 
CM  CM  CN 


0  333333  33333333  3333333333333  333333  3333333 
0  3  3  0  0003  0  0  0  0  3  OOO  3  0000003  0  3000*^%r*T'T0  3000  OOO 
■N  fM  M  CS  .N  ,N  >N  ^4  .N  N  (N  N  .N  IN  !N  (N  fN  (N  N  .N  -N  rs  (N  (N  .N  (><  (N  N  IN  fN  (N  04  N  fN  N  X  M  .N  (N 


3  3  3 
*T»  CN  CN 


..  .3  H  •-■'  -0  r*  l/)  (/)  V)  l/l  n  l/)  (/)  tn  1/5  7J  L/5  10  ’-0  LI  l/l  10  *0  «5  (/)  ’.1  1/J  J  4  'J)  1/5  'J5  1/5  W  i/l  i/)  H  W  (/) 

pOOO'JO!>i-J’JMyLiaidJjHjJJujyaiaaJJu1jzi5ajj'j,jjiiiuOuiii 


.NW^33'ifMNr4.N.N(N(N(NNnnnnr5fO.yli,*5^n'Orn3J)C0  OOO  0-000  *H  CO  CO 
v5fnnOOJ5^0i5^^/»vn/>/H^i/5i/5/l/>U5^i/5>A>/5^kni/1^nnf<)^(NN(N(NiNi/5<NN 
H  H  fM  r-H  (N  CN  (N  H  (N  (N 


^  ^3^^^., '»f^f^r-r»rfcr-r“r'r*p“»','r^r-r*'r^  *—«'*■  ^^33  33  i'-r*r*r*r* 

o  *r  -r  »t  ■  r  r'r«T»rvr*r^r*rvr»r,r-.r*Tvr'r<j,*r'rvr'r,,Tvrvr'* 

•a  in  o  o  o  o  no  n  noononoonjinooinonooin-no  no  n  noo-n 


3  3 
3  3 
o  o 


333333333333 
03  3  3  H  iH  H  ’—*  »3  ■—*  H  H 
^  'n  <*5  <*5  n  fl  ^  ^  <*5  ^  f5  ^ 


33  330333333330333  3  33333  3  3  3  3  333333333 
,N  (N  M  .N  04  ,N  N  C4  N  »N  M  0404fStN.NN04(N04  .N  (N  .N  N  N  fN  (  4  N  3  33  3  O  04  04  04 


1 

I 

H 


o 

to 


O.  «H 
«  O 

o  <a 

to 
3  <Q 
3  C_> 
to 

-C  o 
to  to 
3  « 

o  u 
u  o 

£  & 

&  & 

u  u 

22 


H  CN 
n  n 
^  *» 


u 

§ 

to 

I 


5 

0 

n 

04 

H 


C  C 

o  o 


3  3 
IQ  40 


o  u 
o 


C 

C 

(0  09 

o 

o 

o 

o 

w  w 

*H 

<  < 

3 

c 

n 

w  0) 

N 

3  3 

-3 

0) 

04  04 

c 

C 

« 

to  to 

0> 

01 

04 

o 

D 

o  o 

o 

u 

U 

•H 

o 

*3  r3 

u 

•3 

•■-4 

3 

a  a 

o 

> 

> 

0) 

04 

oi 

04 

04 

04 

e  e 

u 

3 

0 

w  o 

Vl 

04 

04 

04 

04 

a» 

U9  10 

to 

04 

04 

C 

c  c 

04 

40 

3 

3 

3 

3 

3 

3 

W  U) 

C 

0 

o  o 

o 

3 

3 

3 

3 

3 

c  c 

-3 

o 

■~4 

--4  -H 

cn 

*3 

•3 

•3 

•3 

•3 

o  o 

U 

c 

c 

to 

•3 

c 

c  c 

tn  T) 

E 

E 

E 

E 

E 

*3  3 

3 

o 

o 

c 

3 

3  3  3 

• 

• 

• 

< 

c 

6 

E 

E 

E 

E 

3  3 

O 

*3 

■H 

o 

to  f3 

U) 

u 

O 

o 

U 

<0 

O 

O 

O 

O 

O 

<0  »0 

a» 

3 

3 

■3 

E 

N 

c 

■H 

ki 

kl  Vi 

c 

c 

c 

in 

U 

O 

u  u 

u 

3  3 

tn 

0> 

«0 

o 

3 

a 

•3 

o 

«V4 

04 

0)  04 

►N 

h-4 

►H 

c 

c 

3  3 

M 

o 

M 

N 

3 

o 

c 

•*4 

•W 

m 

in 

in 

in 

in 

-* 

-if  -* 

04 

Cl 

in 

w 

04 

04 

o 

0> 

a» 

o  o 

*i  *o 

•3 

•3 

•3 

3 

o 

fO 

JJ 

o 

c 

c 

c 

c 

c 

c 

c  c 

V 

v 

«• 

E 

E 

c 

c 

E 

e 

E 

E 

E 

a  a 

<0 

c 

>  *-«  ~1 

••-4 

o 

O'  c 

43 

« 

o 

o 

o 

o 

o 

o 

Q  10 

04 

o 

04 

04 

04 

o 

o 

•3 

•3 

•3 

•3 

3 

in  tn 

y 

•0 

u 

10 

43 

3  < 

u 

O 

N 

to 

■H 

■*4 

■*4 

c-*  H  H 

u 

u 

u 

Vl 

ki 

3 

3 

3 

3 

3 

c  c 

.a 

04 

3 

U 

to 

o 

c 

c 

c 

c 

c 

-4 

*■< 

O 

o 

c 

c 

•3 

-3 

-3 

•3 

-3 

40  40 

O'  to 

W 

3 

3 

c 

04 

c 

c 

04 

3  3 

3  3  3 

4-4 

*J  *-> 

> 

> 

> 

X 

X 

3 

3 

3 

3 

3 

W 

3 

3  3 

3 

ej 

■*-» 

3 

3 

3 

c 

u 

3 

o 

U) 

u> 

V5 

tn 

in 

in 

tn 

X 

c 

c  c 

Vl 

kl 

kl 

in 

in 

40 

*0 

*0 

<0 

40 

H  H 

w 

H 

D 

x 

<0 

<0 

O 

•  1-4 

o 

O'  c 

C 

C 

c 

c 

c 

c 

4 J 

O'  O'  O'  O'  O'  04 

04  04 

04 

04 

04 

O'  O' 

04 

04  £ 

5- 

£ 

21 

£ 

M 

Cu 

3 

2  .a 

^  kl  JJ 

04 

u 

o 

o 

o 

o 

o 

o 

o 

c 

c 

C 

c 

c 

0 

a  'o 

in 

in  in 

c 

c 

Vl 

Vl 

T3  >0 

04 

w 

<u 

H 

o 

c 

o 

o 

e 

O 

•l-« 

•rt 

•4^ 

■r* 

•-4 

■•4 

V-l 

■H 

••< 

■r* 

■r4 

c 

c  c 

o 

o 

O 

O 

3 

3 

3 

3 

3 

tn 

C  C 

44 

a  tn 

OTJ'O  J 

■H 

3k 

3 

•H 

4-1 

4-4 

4-4 

4-4 

4-4 

4J 

4 J 

O 

Vi 

Vl 

kl 

Vl 

kl 

Cl 

04  04 

in 

m 

m 

c 

3 

3 

X 

X 

c 

c 

c 

C 

C 

3 

40  (0 

c 

> 

o> 

c 

c 

c 

4J 

k4 

40 

o 

<D 

1 0 

n 

m 

o 

n> 

O 

o 

CL  a.  CL 

- 

• 

« 

o 

tn 

in 

04 

44 

04 

04 

04 

in 

•3 

■3 

>3  j 

X 

«0 

43  wi 

•  3 

4-4 

»—4 

O 

N 

N 

N 

N 

N 

N 

N 

C  ^ 

w-l 

4-4 

44 

o 

04  O 

c 

c 

c 

E 

— < 

•-« 

O'  O'  F 

E 

E 

E 

P. 

c 

cr  o' 

O' 

OC 

m 

o 

a 

c 

Q 

kl 

JJ 

•-4 

•n 

-•>4 

-4 

■*4 

0 

Q 

a 

40 

J 

0  0 

o 

04 

04 

<0 

O 

40 

c 

c 

04 

04 

Ci 

O 

04 

04 

c  c 

c 

c 

u 

c 

C 

ki 

■o 

C 

•T3 

o 

c 

c 

C 

c 

c 

c 

c 

04 

04 

04 

C4 

c 

c  c 

p 

F 

f= 

04 

c 

c 

o 

o 

CT> 

O' 

(T*  O' 

O' 0-4 

3  3 

u 

0 

O 

H 

o 

o 

3 

H 

-C 

o 

V 

w} 

o 

«3 

•J 

<D 

<3 

4J 

c 

m 

L/) 

in 

in 

H 

M 

o 

■0 

in 

o 

o 

3 

3 

<0 

o 

o 

Q 

»0 

»  ) 

c 

.3! 

— « 

H 

•3 

c 

u 

•-4 

O' 

O'  O'  O' 

O'  O'  O'  3 

04 

04 

01 

-i 

'll 

c 

c 

c 

C 

c 

«* 

0  o 

<o 

3 

x> 

3 

04 

C* 

w 

04 

u 

kl 

ki 

VI 

ki 

ki 

Vl 

c 

c 

c 

c 

c 

c 

c  c 

n 

n  tn 

*-» 

4J 

*-> 

C 

C 

a 

40 

rj 

40 

40 

o 

p»  e* 

o 

<9 

3 

<0 

E 

6 

O 

*T3 

E 

O  O  OOO 

3  O 

in 

o 

•T) 

a 

o 

•c 

C3 

#0  o 

c 

O 

»0 

40 

40 

2 

S 

ac 

w 

c 

-W 

kl 

w 

■*.4 

•3 

Ik 

c 

C 

»i 

c 

L» 

U 

u 

u 

u 

u 

u  u 

o 

o  -o 

n 

c 

c 

L4 

o 

i 

1 

i 

| 

i 

3 

0.  04 

M 

o 

kl 

O'  m 

3 

3 

w 

o 

4-4 

u 

V i 

Vi 

Vl 

Vl 

vi 

kl 

04 

•4^ 

-44 

-i 

-*4 

rl 

•4 

■4^  -14 

o 

04 

o 

X 

kl 

Vi 

+4 

3 

3 

3 

3 

3 

40 

c  c 

a  n 

04 

■ 

■3 

•3 

n 

•3 

• 

a 

•4^ 

O 

0 

0 

O 

O 

O 

O 

F 

Vi 

w 

Vl 

Vl 

Vl 

M 

U  kl 

4-1 

4-1 

4-< 

u 

04 

u 

ki 

Vi 

o 

o 

o 

o 

O 

04 

3  3 

w 

kl 

*4 

to 

e 

CL 

3 

in 

44 

4J 

u 

Jj 

■Q  JQ  -Q 

3 

3 

rtj 

C4 

04 

U 

04 

O 

04 

04  04 

•-» 

•«4 

Vl 

4J 

4-4 

04 

(J 

3 

3 

3 

3 

3 

ki 

3  3 

O 

a 

c 

• 

G 

G 

04 

O 

• 

c 

40 

40 

a 

a 

O 

o 

n 

n» 

O 

04 

P. 

r: 

4r 

F 

F 

E  E 

c 

c 

c 

04 

c 

c 

r- 

F 

40 

40 

«0 

40 

40 

3 

3  *0 

U 

X  -t 

3 

•"* 

3 

SC 

3 

** 

X 

3 

3  3 

3  3  3 

J) 

< 

< 

< 

< 

<<< 

3 

3 

3 

L 

“• 

< 

< 

3 

3 

3  3 

3 

Ci 

5-  £ 

r* 

r* 

m 

3 

N 

JO 

3 

-O 

"N 

m 

vf 

T » 

•N 

m 

»n 

■£>  r«k 

JO 

-H 

3  — t 

CN 

ro 

*T 

3 

N 

■<* 

r«- 

r» 

o 

y> 

-© 

■* 

«A 

O 

r- 

A 

<3 

^  •/> 

r* 

04 

jo 

* 

* 

ON 

T 

r* 

-n  <o 

sO  ON 

»"N 

4N  rsi 

rv 

iN 

JN 

«— i 

—4 

—~4 

—4 

^-1 

N  CN 

^  c*>  m 

3 

o 

— « 

r-1 

y> 

*n 

^n 

3 

04 

m 

_ 

H 

•—4 

in  fn 

ON 

_ 

_ 

N’ 

'f 

CN 

N1 

T 

*T 

'T  N> 

N 

__ 

CN 

tN 

* 

** 

*T 

♦ 

♦ 

CN 

v  «r 

A-*4 


SET  500 


This  set  of  programs/clients  is  sorted 
according  to  Environmental,  Safety, 
Legal  Constraints  as  follows: 


510  Water  Pollution  Control 

511  Deballanting/Tnnk  Cleaning  and  Stripping 

512  Por t/Terminnl  Waste  Transfer,  Storage,  Disposal 

513  Oil  Spill  Prevention  and  Abatement 

514  Ocean  Dumping 

520  Air  Pollution  Control 
530  Hazardous  Material  Handling 
540  Safety 

541  Intra-Ship  (Ship  Operating  Standards) 

542  Inter-Ship 

543  Land-Ship 

544  Shipborne  Cargo 

545  Cargo  Transfer 

546  Terminal  Storage 

547  Personnel 

560  Maritime  Law  Enforcement 

561  Customs  and  Smuggling 

562  Admiralty  Law 

565  Piracy,  Barratry,  Hijacking 

570  Protection  of  Offshore  Assets 
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TABLE  B-l 


CANDIDATE  PARAMETER  LISTING 

The  enclosed  listing  represents  the  output  of  the  Workshop 
in  nearly  verbatim  form.  These  elements  (nucleus  parameters,  trends 
and  events)  have  been  reviewed,  categorized  and  sorted  three  times 
(by  the  "SRT"  field)  in  order  to  group  similar  elements.  Grouped 
elements  will  facilitate  identification  of  candidate  parameters, 
trends  and  events  to  be  used  in  the  study. 


The  following  is  a  key  to  the  headings  found  in  this 
appendix. 


No.  Unique  Record  Number 


SET  Broad  Area  of  Concern.  Complete 

listings  are  given  in  Table  2-2 
and  Appendix  A. 


C  A  preliminary  sorting/aggre¬ 

gating  code.  Disregard. 


SRT  Candidate  parameter  classifica¬ 

tion  number  (used  to  group 
similar  items). 
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136  1JJ  P  3J  International  management  or  control  of  activities  by  conflicting  users 


40  Cost  of  at-sea  processing  vs.  land  processing 


116  113  R  60  Movement  of  Icebergs  (blocks) j  both  natural  6  towed 


506  120  S  80  Strong  growth  In  U.S.  Import/export  trod*. 

586  120  S  80  There  will  be  a  relaxation  of  trade  barrier*  with  Increased  growth  of  sultlnational  corporations. 

9  121  S  80  Trad*  routes  U.S. /China  will  increase,  requiring  establishment  of  new  port*  In  Chin#  and  latprovesent  of  West 

Coast/Alaska  port*. 
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*49  ISO  A  163  ECOLOGICAL  CONSIDERATIONS 


193  Interactive  transponder 
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6S5  233  A  223  COLLISION/GROUNDING  AVOIDANCE 


220  Vessel  size/speed  vs  numbers  of  collisions  end  groundings 


339  239  P  240  Improvement  of  technology  as  possible  to  minimize  natural  Interference  with  radio  transmissions  (especially  VHP) 

Increase  net  of  monitor/relay  systems. 

271  230  0  240  Ship  conmun lcat ions  are  changed  to  mandatory  voice- to-volce. 


659  260  A  260  SHIP  PERSONNEL,  HUMAN  FACTORS 


220  260  P  260  Licensing  of  crew  for  surface  effect  vessels  (high  speed)  to  be  siallar  to  aircraft  licensing  &  qualifications 

240  260  P  280  More  stringent  rules  on  licensing  of  officers  and  cert  1 f icetlon  of  seaaen  on  vessels  entering  U.  S.  ports# 
especially  vessels  carrying  hazardous  cargoes. 


350  123  P  310  On-board  preservation  equipment  —  (Ire  euppresslon  and  flood  control 


668  310  A  350  REGISTRY,  OWNERSHIP,  AND  CERTIFICATION  OF  SHIPS 


361  310  ?  ISO  International  ship  documentation  via  worldwide  computer* 


1-1* 


'57  320  P  370  International  use  of  double  bottoms 


380  World  standards  for  shlpbuildlnq/outf ittlng 


149  320  P  410  Pedundancy  requirements  (dual  boiler,  twin  screw) 


I-U 


20  LNG/LPG  cankers:  almost  1/2  larqer  than  at  present 


17  353  P  463  Feasibility  (cost,  payload)  of  twin-hulled  ships. 

39  393  0  469  SWATH-type  should  increase  steadily,  substantially  during  tbs  lattar  half  of  tha  period 


rslbles  will  Increase,  In  construction  of  platforms  at  sea  and  underwater  alnlng 


99  Barge  traffic  on  the  Inland  rivers  will  also  increase  coincidental  with  the  decline  of  rail  capabilities 


490  Inter-nodal  cargo i  ahlp-trgck  increase,  shlp/helo/alr 


510  Flotation  capability  for  aodularlzed  cargo  so  that  off-loading/on-loading  can  occur  In  deeper  water  (reduce 


685  421  A  520  CAHCO  HANDLING,  SHIP 
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489  4)1  P  540  Cargo  throughput  will  be  Improved  -  more  specialized 


42  27  j  p  550  Restrictions  should  not  bo  applied  to  prohibit  or  restrict  turn-around  carriage  of  cargo,  provided  that  safety 

tandards  are  not  Infringed  by  such  activities. 

98  420  P  550  More  efficiency  directed  toward  lowering  turn-around  tlse. 


590  Dependence  on  deepwater  ports  for  large 


593  Recreation  and  other  service*  for  crew*  for  quick  turnaround  ship*  Including  VLCC*  at  deepwater  port* 


1-11 


629  Effect  of  foreign  and  International  pollution  laws  on  ship  design  and  operation 


700  S20  A  670  AIR  POLLUTION  CONTROL 


266  540  P  690  Safety  requirements  Increase 


7J5  57J  A  720  PROTECTION  OF  OFFSHORE  ASSETS 


*0  570  p  720  Potential  pollution  to  ba  avoided. 

575  510  S  720  In  era  of  energy  shortages,  off-ahore  drilling  rtga  become  vulnerable  to  sabotage,  reguire  increaaed  protection 

599  510  S  720  Protection  of  offshore  assets  should  be  regarded  as  equivalent  to  defenae  of  homeland  or  national  vessela,  and 

adnlnlscered  appropriately. 

21  570  S  720  CG  must  demand  more  funding  and  support  for  Its  (presumably)  Increased  role  In  offshore  protection. 


NOTES  FOR  CANDIDATE  PARAMETER  LISTING 


NOTE  200A  (Item  //  341/263).  While  state-of-the-art  familiarity  with 
technological  aids  is  essential,  emphasis  must  be  placed  equally  on  the 
"Ancient  Arts"  (i.e.,  Celestial  Nav,  Marlin-Spike,  etc.)*  The  Coast 
Guard's  effectiveness  is  reduced  when  emphasis  on  these  functions  is 
minimized;  certainly,  the  Merchant  Marine  is  as  vitally  affected  or  more 
so.  Training  need  not  be  arduous  (or  brutal)  —  It  must  be  thorough. 
Underway  training  must  be  emphasized  and  encouraged,  for  Maritime  and 
CG  officers;  it  would  be  beneficial  for  enlised  personnel  and  seamen/eng. 
personnel  as  well. 

NOTE  300A  (Item  //  447/311).  Provisions  must  be  taken  on  an  international 
basis  to  discourage  registration  and  ownership  practices  such  as  those 
accepted  by  Liberia  and  Panama,  e.g.  laws  banning  importation/exportation 
on  those  vessels  which  do  not  meet  an  adequate,  internationally-agreed 
standard  for  adequacy  of  personnel  training  and  competence,  material  condi¬ 
tion,  and  accessibility  of  owner  to  legal  action  and  restitution. 

NOTE  300B  (Item  it  448/330).  An  absolute  limit  on  vessel  size  should  be 
Imposed,  so  that  no  vessel  may  be  built  larger  than  those  now  operating, 
this  impacts  upon  accessibility  of  port  facilities  as  much  as  navigational 
safety.  Indeed,  encouragement  should  be  given  to  reducing  vessel  size, 
increasing  the  number  of  ships,  and  revitalizing  the  human  role  in  the 
Maritime  industry. 

NOTE  500A  (Item  //  613/210).  If  long  range  aids  to  navigation  are  recognized 
as  a  contributor  to  protection  of  marine  environment,  what  nation  is 
responsible  for  funding  and  managing  the  system?  Nearest  nation,  nation 
receiving  cargo,  nation(s)  of  ship  registry,  or  some  systematic  sharing 
of  costs  such  as  funding  of  International  Ice  Patrol. 


TABLE  B-2 


CANDIDATE  PARAMETER  CLASSIFICATIONS 
1 0  I  EXPANDED  USE  OF  MARINE  ENVIRONMENT 
20 IEXPANSION  INTO  ICY  WATERS 
30  I  INTERNATIONAL  ORGANIZATIONS  AND  CONCERNS 

4  J | ECONOMIC  AND  POLITICAL  STIMULATION  OF  OFFSHORE  RESOURCE  DEVELOPMENT 
50  I  ENERGY  EXTRACTION  AND  PRODUCTION 
60 IMINERAL  EXTRACTION 
7  0  I  FISHING  AND  MARICULTURE 
80  I  INTERNATIONAL  TRADE 
90 (TRANSPORTATION  SCHEDULING 
100 (TRANSPORTATION  AND  NAVIGATION  SYSTEMS 
110 (TRADE ,  GENERAL 
120 ITRADE  GOODS 
130 (NATIONAL  DEFENSE 
140 IOCEANOGRAPHIC  RESEARCH 
150 IRECREATIONAL  USAGE 
160 IECOLOGICAL  CONSIDERATIONS 
170 IRULES  OF  THE  NAUTICAL  ROAD 
180 |SHIP  OPERATIONS,  GENERAL 
190 ITRAFFIC  CONTROL  AND  PILOTAGE 
200 ISHIP  ROUTING 
210 (SHIPBOARD  NAVIGATION 
220 ICOLLISION/GROUNDING  AVOIDANCE 
230 IWEATHER/ICE  REPORTING 
240 (COMMUNICATIONS 
250 ISHIP  FUELING  AND  REVICTUALLING 
260 ISHIP  PERSONNEL,  HUMAN  FACTORS 
27 J ITRAINING  OF  SHIP  PERSONNEL 
280ILICENSI NG/CERTI F ICATION  OF  SHIP  PERSONNEL 


B-28 


299 (SHIP  MANNING  LEVELS 

309 (SHIP  OPERATING  COSTS 

3101 INTERNAL  SHIP  OPERATIONS 

320 (SPECIALIZATION  OF  SHIP  TYPES 

339 ISHIP  TYPES  -  CONTAINER,  RoRo,  LASH 

349 | SUITABILITY  OF  MERCHANT  SHIPS  FOR  NATIONAL  DEFENSE  NEEDS 
350  |REGI STRY,  OWNERSHIP,  AND  CERTIFICATION  OF  SHIPS 
360ISHIP  CONSTRUCTION  MATERIALS 
370IHULL  FEATURES 
380 (CONSTRUCTION  STANDARDS 
•399 (CONSTRUCTION  TECHNOLOGIES 
400  ISHIP  CONSTRUCTION,  GENERAL 
1  410 |SHIP  PROPULSION 
I429ISHIP  SIZE 
I430ISHIP  MANEUVERABILITY 
I  440  ISHIP  DESIGNS,  GENERAL 

1 450 (CONVENTIONAL,  SINGLE  DISPLACEMENT  HULL  DESIGNS 
|  460 |TWIN  HULL  DESIGNS 
1470  | SUBMERSIBLE  DESIGNS 
1480 ISURFACE  SKIMMER  DESIGNS 
490 IINTERMODAL  CARGO  MOVEMENT 
>500  1  CARGO  HANDLING,  GENERAL 
510 ITRADE  GOODS  PACKAGING 
520  ICARGO  HANDLING,  SHIP 
530  I  CARGO  HANDLING,  TERMINAL 
54  0  I  PORT  FACILITIES,  GENERAL 
550 ISHIP  TURN-AROUND  TIME 
569 IHARBOR/CHANNEL  IMPROVEMENT 
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57 J IHARBOR/CHANNEL/TERMINAL  TRAFFIC 
58  J I  PORT/TERMINAL  SHIP  SERVICES 
59 J (DEEPWATER  PORTS 

6  J  J I  PORT/TERMINAL  PERSONNEL,  GENERAL 

61 JlPCRT/TERMINAL  PERSONNEL,  TRAINING  AND  QUALIFICATION 

620 (ENVIRONMENTAL  CONSIDERATIONS,  GENERAL 

630 | WATER  POLLUTION  CONTROL,  SHIPBOARD 

640 | WATER  POLLUTION  CONTROL,  PORT/TERMINAL 

650IOIL  SPILL  PREVENTION  AND  ABATEMENT 

660 (OCEAN  DUMPING 

670 | AIR  POLLUTION  CONTROL 

680 (HAZARDOUS  CARGO  HANDLING 

690 (SAFETY  CONSIDERATIONS,  GENERAL 

700 ISAFETY  CONSIDERATIONS,  PERSONNEL-RELATED 

710  1  MARITIME  LAW  ENFORCEMENT 

720 (PROTECTION  OF  OFFSHORE  ASSETS 


1 
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TABLE  B-3 


TENTATIVE  PARAMETER  SELECTION  LIST 


SCHEME 


o  Include 

the  7  parameters 

highest 

ranked  by  MarAd 

o  Include 

the  7  parameters 

highest 

ranked  by  Coast  Gua 

RESULT 

Parameter 

MarAd  Rank 

CG  Rank 

Combined  Rank 

190 

10 

4 

5 

210 

18 

6 

13 

220 

4 

1 

3 

240 

9 

5 

8 

300 

2 

17 

1 

350A 

1 

13 

4 

390A 

3 

3 

2 

400 

6 

24 

9 

410B 

5 

21 

6 

430 

23 

7 

15 

550 

7 

32 

10 

570 

28 

2 

7 

Total  number  of 

parameters:  12 

(2  are  held  in  common) 

MarAd 

CG 

Combined 

Percent 
of  total 

weight 

47.6 

47.9 

53. 1 
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FIGURE  B-l 

DISTRIBUTION  OF  CANDIDATE  PARAMETER  SCORES  VS  RANKS 
COMBINED  MARAD/CG  RESPONSES 
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TABLE  B-4 


FINAL  PARAMETER  SELECTION  LIST 


SCHEME 


o  Include 

the  3  parameters 

highest 

ranked 

by  MarAd 

o  Include 

the  8  parameters 

highest 

ranked 

by  Coast  Guard 

o  Delete 

parameters  240  and 

390A 

RESULT 

Parameter 

MarAd  Rank 

CG  Rank 

Combined  Rank 

190 

10 

4 

5 

210 

18 

6 

13 

220 

4 

1 

3 

280 

29 

8 

22 

300 

2 

17 

1 

350A 

1 

13 

4 

400 

6 

24 

9 

410B 

5 

21 

6 

420 

8 

11 

14 

430 

23 

7 

15 

550 

7 

32 

10 

570 

28 

2 

7 

Total  number  of 

parameters:  12 

Ma  rAd 

CG 

Combined 

Percent 
of  total 

weight 

40.5 

49.2 

53.6 
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APPENDIX  C 

PARAMETER  EVALUATION  QUESTIONNAIRE 
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FUIURE  MERCHANT  FL£EF  STUDY  FOR  MARAD  AND  COAST  GUARD 


Parameter  Evaluation 

Forecasting  international,  Ltd.  is  engaged  in  a  study  of  future 
merchant  fleets  jointly  sponsored  by  the  Coast  Guard  and  the  Maritime 
Administration.  The  broad  general  setting  for  this  study  is  based  on 
a  prior  FI  Study  for  MarAd  which  addressed  the  implications  of  three 
possible  future  scenarios  for  the  maritime  industry  as  3  whole,  and 
MarAd  R&D  programs  in  particular. 

The  focus  of  the  present  study  is  on  the  nature  of  merchant 
fleets  which  might  evolve  under  the  broad  scenarios  produced  in  the 
first  study.  In  other  words,  the  area  of  concern  has  narrowed;  it  has 
also  expanded  to  incluae  both  MarAd  and  Coast  Guard  interests.  These 
interests  derive  from  each  agency's  programs  and  from  the 
organizations  and  entities  (clientele)  with  which  these  programs 
interact. 

A  joint  MarAd/CG/F I  workshop  was  held  in  August  to  generate 
lists  of  parameters  to  describe  or  measure  changes  which  will  affect 
the  Coast  Guard  and  MarAd  over  the  next  25  years.  A  parameter  was 
defined  as  follows: 

A  parameter  is  a  merchant  fleet-related  trend  of  concern  to 

Coast  Guard  programs,  MarAd  R&D  progrr ns,  and/or  Coast 

Guard  and  Mar&3  clientele. 

The  12  workshop  participants  produced  a  list  of  6j4  items.  These 
items  included  parameters  as  well  as  general  considerations  (such  as 
inflation  or  shipping  subsidy  policies)  which  are  more  appropriate 
for  incorporation  in  the  political,  societal,  technological,  economic 
and  environmental  domains  of  the  broad  scenarios  mentioned  above. 
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The  workshop  items  have  been  categorized  and  sorted  several 
times  in  order  to  find  distinct  groupings  of  merchant  fleet-related 
trends.  The  attached  list  of  candidate  parameters  has  evolved  from 
these  groupings.  While  the  purpose  of  the  workshop  was  simply  to 
generate  items,  the  present  task  is  to  evaluate  and  more  clearly 
define  the  parameters  in  terms  of  usable  trends. 

Hie  objectives  of  the  present  effort  are,  specifically: 

o  To  assess  the  relative  importance  of  each  candidate 
parameter  to  assure  that  the  study  focuses  on  matters 
of  relevance  to  Coast  Guard  and  MarM  programs. 

o  To  elicit  comments  and  suggestions,  particularly  with 
respect  to  the  measures  of  effectiveness  contemplated 
and  sources  of  available  data. 

The  following  materials  are  provided  to  assist  in  the 
assessment: 

Appendix 

1  A  brief  description  of  each  parameter  together  with  1 
or  more  proposed  measures  of  effectiveness,  notes 
concerning  data  sources  and  availability,  and  roam  for 
camments/suggestions . 

2  A  list  of  principal  data  sources  available  (these  are 
referenced  by  number  in  Appendix  1) . 

3  A  scoring  sheet  for  parameter  importance  estimation. 

We  are  asking  you  to  evaluate  eacn  parameter,  according  to  your 
perception  of  its  future  importance  to  Coast  Guard  and/or  MarAd 
programs  and  clientele.  The  evaluation  method  is  termed  "magnitude 
estimation."  The  essence  of  magnitude  estimation  is  to  assign  an 
arbitrary  importance  value  (number)  to  some  parameter  (call  it  a 
standard)  and  then  to  express  the  importance  of  each  of  the  other 
parameters  as  a  fraction  or  multiple  of  the  standard.  Many  people 
fmu  that  ranking  the  elements  is  helpful  initially. 
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Ranking  is  relatively  simple,  but  it  does  not  aadress 
differences  in  importance,  and  it  does  not  readily  permit  assessing  a 
group  response  (or  a  Coast  Guard  vs.  Mar  Ad  response) .  In  other  words, 
ranking  is  a  limited  tool,  but  useful  as  a  first  step.  Magnitude 
estimation  produces  a  ratio  scale  which,  like  most  of  the  measures 
used  in  physics,  is  susceptible  to  general  arithmetic  and  statistical 
operations;  differences  between  estimates  have  meaning,  and  group  and 
intra-group  responses  are  easily  dealt  with.  For  these  reasons, 
magnitude  estimation  is  particularly  appropriate  for  present 
purposes. 

To  summarize  the  evaluation  procedure: 

1.  Review  Appendix  1.  Become  familiar  with  the  meaning  of 
the  parameters. 

2.  Put  the  parameters  in  rank  order  based  on  your 
perceptions  of  their  future  importance  to  your 
Progr  ams  (i.e.,  MarAd  participants  consider  the 
importance  of  the  parameters  to  MarAd  programs;  Coast 
Guard  participants  consider  Coast  Guard  programs). 
Record  your  assessments  on  scoring  sheet  (Appendix  3) 
with  rank  si  indicating  highest  importance.  Ranking 
should  assist  you  in  making  magnitude  estimates. 

3.  Estimate  the  importance  of  each  parameter.  Cnoose  any 
parameter  in  your  ranked  list  as  a  standard  reference 
point — any  one  you  like — and  assign  it  any  value  you 
choose.  Every  other  parameter  should  then  be  evaluated 
in  relation  to  this  standard  value.  Ask  yourself  "If 
my  standard  Parameter  X  has  an  importance  value  of 
100,  what  importance  value  should  Parameter  Y  have?" 

For  example,  if  another  paraneter  seems  10  times  as 
important,  assign  it  a  value  of  1000  on  the  Scoring 
Sneet,  If  a  particular  parameter  seems  half  as 
important  as  the  standard,  write  in  a  value  of  *>0.  In 
other  words,  express  your  estimates  in  terms  of 
multiples  or  fractions  of  your  standard  value.  You  may 
use  any  whole  or  fractional  numbers  that  are  greater 
than  0,  no  matter  how  large  or  small  they  are,  just  so 
long  as  they  represent  to  you  how  important  the 
parameter  is  when  compared  to  your  chosen  standard. 

You  may  also  assign  the  same  value  to  more  than  one 
parameter . 
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Record  your  name  and  your  estimates  on  the  Scoring  Sheet  and 
indicate  your  affiliation  (MarAd  or  Coast  Guard).  Although  much  more 
time  can  be  spent,  an  hour  should  be  enough  time  to  complete  this 
undertaking. 

In  aadition  to  the  ranks  and  magnitude  estimates  of  the 
candidate  parameters,  your  comments  and  suggestions  regarding  the 
selection  are  also  sought.  We  recognize  that  the  list  is  neither 
exhaustive  nor  mutually  exclusive.  Furthermore,  the  meaures  of 
effectiveness  are  tentative:  are  there  better  ones?  are  historical 
data  available?  Your  knowleage  and  insights  will  be  greatly 
appreciated  and  will  ooontribute  to  a  more  meaningful  study. 

Please  return  your  score  sheets  and  any  comments  or  suggestions 
by  Wednesday,  17  October  1979  as  follows: 

Coast  Guard:  Lt.  T.  Marhevko  (G-C6A-3),  Room  5405 

■telephone:  426-1050 

MarAd:  Dr.  J.  Lisnyk,  Room  4625 

telephone:  377-2671 

It  is  intended  to  establish  a  final  list  of  parameters  based  on 
the  results  of  this  evaluation  (which  will  be  provided  to  you).  To 
assure  that  the  final  results  are  relevant  and  useful,  we  plan  to 
continue  our  joint  participation  efforts  at  key  points  in  the  study 
when  your  expertise  is  needed,  and  in  a  manner  which  does  not  intrude 
on  your  time  to  an  unwarranted  extent. 
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DESCRIPTION  OF  CANDIDATE  PARAMETERS 
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DESCRIPTION  OF  CANDIDATE  PARAMETERS  (Continued) 
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Number  of  Collisions  Per  Harbor 
Area  Per  Time 


DESCRIPTION  OF  CANDIDATE  PARAMETERS  (Continued) 
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APPENDIX  3 


PARAMETER  IMPORTANCE  ESTIMATE  SCORING  SHEET 


Participant 

MarAd 

C.G. 


Estimated  Importance  of  Future  Changes 
in  the  Parameter  to  MarAd  R&D  Programs 
and  Coast  Guard  Programs  and  Their 
Clientele 


Candidate  Parameter 


Rank 


Magnitude  Estimate 


190  Traffic  Control  and  Pilotage 

210  Shipboard  Navigation 

(Voyage  Duration,  Port-to-Port) 

220  Collision/Grounding  Avoidance 

240  Communications 

270  Training  of  Ship  Personnel 
(Training  Costs) 

280  Licensing/Certification  of 
Ship  Personnel 

290  Ship  Manning  Levels 

300  Ship  Operating  Costs 

320  Specialization  of  Ship  Types 

350  Registry,  Ownership  and  Certification 
A  of  Ships  (U.S.  Fleet) 

350  Registry,  Ownership  and  Certification 
B  of  Ships  (Flags  of  Convenience  (F0C)) 

370  Hull  Features 

390  Construction  Technologies 
A  (Shipbuilding  Productivity) 

390  Construction  Technologies 
B  (Age  of  US  Fleet) 

400  Ship  Construction,  General 

410  Ship  Propulsion 
A  (Type  of  Plant) 


APPENDIX  3 


Participant 

Mar  Ad 
C.G. 


PARAMETER  IMPORTANCE  ESTIMATE  SCORING  SHEET  (Continued) 

.  Estimated  Importance  of  Future  Changes 

in  the  Parameter  to  MarAd  R&D  Programs 
and  Coast  Guard  Programs  and  Their 
Clientele 


Candidate  Parameter 


Rank 


Magnitude  Estimate 


410  Ship  Propulsion 
B  (Fuel  Consumption) 

410  Ship  Propulsion 
C  (Horsepower) 

420  Ship  Size 

430  Ship  Maneuverability 

440  Ship  Designs,  General 

490  Intermodal  Cargo  Movement 
A  (Containerization) 

490  Intermodal  Cargo  Movement 
B  (Lightering  Activity) 

490  Intermodal  Cargo  Movement 
C  (Pipelines) 

520  Cargo  Handling,  Ship 

530  Cargo  Handling,  Terminal 

540  Port  Facilities,  General 

550  Ship  Turn-Around  Time 

560  Harbor/Channel  Improvement 

570  Harbor/Channel/Terminal  Traffic 
(Traffic  Density) 

600  Port/Terminal  Personnel,  General 
A  (Number  of  Port  Workers) 

600  Port/Terminal  Personnel,  General 
B  (Productivity) 

610  Port/Terminal  Personnel:  Training 
A  and  Qualification  (Training) 

610  Port/Terminal  Personnel :  Training 
B  and  Qualification  (Licensing/ 
Certification) 
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APPENDIX  D 


PARAMETER  EVALUATION  RESULTS: 
MARITIME  ADMINISTRATION  RESPONDENTS 


Ranks  and  scores  were  assigned  by  the  respondent,  following 
Instructions  contained  in  the  parameter  evaluation  question¬ 
naire,  Appendix  C. 


The  "Normalized  Score"  column  shows  the  assigned  scores, 
transformed  so  that  all  scores  sum  to  1.00000. 


i 
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RESPONDENT  II 


PARAMETER  IMPORTANCE  ESTIMATES 
MARITIME  ADMINISTRATION  RESPONSES 


CHRISTENSEN  NORMALIZE! 


MARITIME  ADMINISTRATION 

RANK 

SCORE 

SCORE 

1 

190 :  TRAPFIC  CONTROL  AND  PILOTAGE 

34 

1.00 

0.00063 

2 

210 >  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

20 

36.00 

0.02394 

PORT -TO- PORT) 

3 

220 1  COLLISION/GROUNDING  AVOIDANCE 

33 

3.00 

0.00169 

4 

240:  COMMUNICATIONS 

8 

60.00 

0.05041 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

21 

35.00 

0.02206 

6 

260:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

16 

47.00 

0.02962 

7 

290:  SHIP  MANNING  LEVELS 

9 

75.00 

0.04726 

8 

300:  SHIP  OPERATING  COSTS 

2 

90.00 

0.05671 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

3 

87.00 

0.05482 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OP 

SHIPS 

10 

70.00 

0.04411 

(U.S.  FLEET) 

11 

350B :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

19 

40.00 

0.02520 

(FLAGS  OF  CONVENIENCE  (FOC) ) 

12 

370:  HULL  FEATURES 

32 

5.00 

0.00316 

13 

390A :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

1 

100. 00 

0.06301 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

11 

67.00 

0.04222 

IS 

400:  SHIP  CONSTRUCTION,  GENERAL 

15 

50.00 

0.03151 

16 

41 OA:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

12 

65.00 

0.  04096 

17 

41QB:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

4 

85.00 

0.05356 

18 

410C :  SHIP  PROPULSION 
(HORSEPOWER) 

17 

45.00 

0.  02336 

19 

420:  SHIP  SIZE 

5 

84.00 

0.05293 

20 

430:  SHIP  MANEUVERABILITY 

28 

15.00 

0.00945 

21 

440:  SHIP  DESIGNS,  GENERAL 

13 

60.00 

0.03781 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

7 

82.00 

0.05167 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

25 

25.00 

0.01675 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

27 

18.00 

0.01134 

2S 

520:  CARGO  HANDLING,  SHIP 

26 

20.00 

0.01260 

26 

530:  CARGO  HANDLING,  TERMINAL 

18 

42.00 

0.02647 

27 

540:  PORT  FACILITIES,  GENERAL 

14 

55.00 

0.03466 

28 

550:  SHIP  TURN-AROUND  TIME 

6 

83.00 

0.06230 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

31 

7.00 

0.00441 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAPFIC  DENSITY) 

22 

32.00 

0.02016 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

24 

26.00 

0.01764 

32 

60UB:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

23 

30.00 

0.01890 

33 

61 0A:  KIRT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

29 

13.00 

0.00819 

34 

6I0B:  PORT/TERMINAL  PERSONNEL:  TRAINING 

and 

30 

10.00 

0.00630 

QUALIFICATION  (LICENS 1NC/CEKTIF ICATION ) 


RESPONDENT  1 2 


PARAMETER  IMPORTANCE  ESTIMATES 
MARITIME  ADMINISTRATION  RESPONSES 

BUCK  NORMALIZED 


MARITIME  ADMINISTRATION 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

0.  00 

0. 00000 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

0.  00 

0.  00000 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

0.00 

0.00000 

4 

240:  COMMUNICATIONS 

14 

70.00 

0.03865 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

21 

40.00 

0.02209 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

0.00 

0.00000 

7 

290:  SHIP  MANNING  LEVELS 

15 

65.00 

0.  03589 

8 

300:  SHIP  OPERATING  COSTS 

1 

100.00 

0.05522 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

8 

85.00 

0.04694 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

9 

85.  00 

0. 04694 

(U.S.  FLEET) 

1) 

350B :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

10 

85.00 

0. 04694 

(FLAGS  OF  CONVENIENCE  (FOC) ) 

12 

370:  HULL  FEATURES 

0.00 

0. 00000 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

12 

70.00 

0.03865 

14 

290B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

11 

70.00 

0.03665 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

2 

99.00 

0.05467 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

13 

70.00 

0.03865 

17 

410B :  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

7 

90.00 

0.04970 

18 

4 10C:  SHIP  PROPULSION 
(HORSEPOWER) 

18 

60.00 

0.03313 

19 

420:  SHIP  SIZE 

26 

30.00 

0.01657 

20 

430:  SHIP  MANEUVERABILITY 

0.  00 

0.00000 

21 

440:  SHIP  DESIGNS,  GENERAL 

17 

65.00 

0.03589 

22 

490A:  INTERMOOAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

3 

95.00 

0.05246 

23 

4903 :  INTERMOOAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

20 

45.00 

0.02485 

24 

490C:  INTERHODAL  CARGO  MOVEMENT 
(PIPELINES) 

19 

50.00 

0.02761 

25 

520:  CARGO  HANDLING,  SHIP 

4 

94.00 

0.05191 

26 

530:  CARGO  HANDLING,  TERMINAL 

5 

94.00 

0.05191 

27 

540:  PORT  FACILITIES,  GENERAL 

25 

20.00 

0.01104 

28 

550:  SHIP  TURN-AROUND  TIME 

6 

94.00 

0.05191 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

16 

65.00 

0.03589 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

0.00 

0.  00000 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

10 

85.00 

0.04694 

32 

6003:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

9 

85.00 

0.04694 

33 

61 0A :  POHT/TERM INAL  PERSONNEL;  TRAININC 
QUALIFICATION  (TRAINING) 

AND 

0.00 

0. 00000 

34 

610B:  PORT/TER, i  INAL  PERSONNEL:  TRAINING 

AND 

0.00 

0.00000 

QUA  LI  PIC  AT  ION  (LICENSING/CF.HTIF1CATI0N) 


RESPONDENT  I) 


PARAMETER  IMPORTANCE  ESTIMATES 
MARITIME  ADMINISTRATION  RtS PONSES 


GROSS  NORMALIZED 


MARITIME  ADMINISTRATION 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

13 

80.00 

0.03671 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

26 

48.00 

0.02203 

PORT -TO -PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

25 

46.00 

0.02203 

4 

240:  COMMUNICATIONS 

12 

85.00 

U.  0  3901 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

29 

36.00 

0.01652 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

27 

41.00 

0.01882 

7 

290:  SHIP  MANNING  LEVELS 

28 

38.00 

0.01744 

8 

300:  SHIP  OPERATING  COSTS 

2 

99.00 

0.04543 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

17 

67.00 

0.03075 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

19 

61.00 

0.02789 

(U.S.  FLEET) 

1) 

3r0B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

31 

34.00 

0.01560 

.(PLAGS  OF  CONVENIENCE  (FGC) ) 

12 

370:  HULL  FEATURES 

33 

14.00 

0.  0064  2 

13 

39UA :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

1 

100.00 

0.04589 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  CF  U.S.  FLEET) 

16 

68.00 

0.03121 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

10 

85.00 

0.03901 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

3 

95.00 

0.04360 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

11 

85.00 

0.03901 

18 

410C :  SHIP  PROPULSION 
(HORSEPOWER) 

20 

58.00 

0.02662 

19 

420:  SHIP  SIZE 

21 

57.00 

0.02616 

20 

430:  SHIP  MANEUVERABILITY 

15 

76.00 

0.03580 

21 

440:  SHIP  DESIGNS,  GENERAL 

22 

55.00 

0.02524 

22 

490A :  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

23 

50.00 

0.02295 

23 

490B :  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

24 

48.00 

0.02203 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

18 

65.00 

0.02983 

25 

520:  cargo  handling,  ship 

4 

90.00 

0.04130 

26 

530:  CARGO  HANDLING,  TERMINAL 

4 

90.00 

0.04130 

27 

540:  PORT  FACILITIES,  GENERAL 

4 

90.00 

0.04130 

28 

550:  SHIP  TURN-AROUND  TIME 

4 

90.00 

0.04130 

29 

560:  HARQOR/CHANNEL  IMPROVEMENT 

4 

90.00 

0.04130 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

14 

78.00 

0.03580 

31 

600A :  PORT/TERM I NAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32 

25.00 

0.01147 

32 

60UB:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

4 

90.00 

0.  04130 

33 

610A:  PORT/TERM INAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

29 

36.00 

0.01652 

34 

61  OB :  PORT/TERMINAL  PERSONNEL:  TRAINING 

AND 

34 

5.00 

0.00229 

QUALIFICATION  (LICLNS I  NG/CEHT  I F ICATION ) 


RESPONDENT  14 


PARAMETER  IMPORTANCE  ESTIMATES 
MARITIME  ADMINISTRATION  RESPONSES 


LISNYK  NORMALIZED 


MARITIME  ADMINISTRATION 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

32 

30.00 

0.01307 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

17 

60.00 

0.02614 

POKT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

9 

100.00 

0.04367 

4 

240:  COMMUNICATIONS 

9 

100.00 

0.04367 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

30 

40.00 

0.01743 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

39 

10.00 

0.00436 

7 

290:  SHIP  MANNING  LEVELS 

9 

100.00 

0.04367 

6 

300:  SHIP  OPERATING  COSTS 

4 

200.00 

0.08715 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

22 

50.00 

0.02179 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

1 

300.00 

0.13072 

(U.S.  FLEET) 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

22 

50.0u 

0.U2179 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

370:  HULL  FEATURES 

38 

15.00 

0.00654 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

4 

200.00 

0.08715 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

17 

60.00 

0.02614 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

22 

50.00 

0.02179 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

9 

100.00 

0.04357 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

9 

100.00 

0.04357 

18 

4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

33 

20.00 

0.00871 

19 

420:  SHIP  SIZE 

9 

100.00 

0.04357 

20 

430:  SHIP  MANEUVERABILITY 

22 

50.00 

0.02179 

21 

440:  SHIP  DESIGNS,  GENERAL 

39 

10.00 

0.00436 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

17 

60.00 

0.02614 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

33 

20.00 

0.00371 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

33 

20.00 

0.00871 

25 

520:  CARGO  HANDLING,  SHIP 

33 

20.00 

0.00871 

26 

530:  CARGO  HANDLING,  TERMINAL 

17 

60.00 

0.02614 

27 

540:  PORT  FACILITIES,  GENERAL 

22 

60.00 

0.02179 

28 

550:  SHIP  TURN-AROUND  TIME 

22 

50.00 

0.02179 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

17 

60.00 

0.02614 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

30 

40.00 

0.01743 

31 

600A:  POKT/TERM INAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

15 

80.00 

0.03486 

32 

600U :  PORT/TERM  I HAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

17 

60.00 

0.02614 

33 

610A:  PORT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

33 

20.00 

0.  00871 

34 

610B:  POKT/TERM I NAL  PERSONNEL:  TRAINING 

AND 

39 

10.00 

0.00436 

QUALIFICATION  (LICENS I  NO/CERTIFICATION) 


0-6 


RESPONDENT  IS 


PARAMETER  IMPORTANCE  ESTIMATES 
MARITIME  ADMINISTRATION  RESPONSES 


RINEHART  NORMALIZED 


MARITIME  ADMINISTRATION 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

27 

20.00 

0.  01444 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

4 

80.00 

0.05776 

PORT -TO -PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

10 

60.00 

0.04332 

4 

240:  COMMUNICATIONS 

17 

35.00 

0.02527 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

8 

60.00 

0.04332 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

28 

20.00 

0.01444 

7 

290:  SHIP  MANNING  LEVELS 

14 

40.00 

0.02888 

8 

300:  SHIP  OPERATING  COSTS 

5 

80.00 

0.05776 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

20 

30.00 

0.02166 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

1 

100.00 

0.07220 

(U.S.  FLEET) 

11 

3503:  REGISTRY,  OWNERSHIP  ANC  CERTIFICATION 

OF 

SHIPS 

19 

30.00 

0.02166 

(FLAGS  OF  CONVENIENCE  (FOC )  ) 

12 

370:  HULL  FEATURES 

24 

20.00 

0.01444 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

7 

70.00 

0.05054 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

15 

40.00 

0.02888 

IS 

400:  SHIP  CONSTRUCTION,  GENERAL 

2 

100.00 

0.07220 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

21 

25.00 

0.01805 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

6 

70.00 

0.05054 

18 

410C :  SHIP  PROPULSION 
(HORSEPOWER) 

22 

25.00 

0.01805 

19 

420:  SHIP  SIZE 

3 

80.00 

0.05776 

20 

430:  SHIP  MANEUVERABILITY 

13 

50.00 

0.03610 

21 

440:  SHIP  DESIGNS,  GENERAL 

23 

25.00 

0. 01805 

22 

490A:  INTER." JDAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

16 

35.00 

0.02527 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

25 

20.00 

0.01444 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

34 

5.00 

0.00361 

25 

520:  CARGO  HANDLING,  SHIP 

18 

30.00 

0.02166 

26 

530:  CARGO  HANDLING,  TERMINAL 

26 

20.00 

0.01444 

27 

540:  PORT  FACILITIES,  GENERAL 

11 

50.00 

0.03610 

28 

550:  SHIP  TURN-AROUND  TIME 

9 

60.00 

0.04332 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

12 

50.00 

0.03610 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

33 

10.00 

0.00722 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

30 

10.00 

0.00722 

32 

600B:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

29 

15.00 

0.01083 

33 

610A:  PORT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

31 

10.00 

0.00722 

34 

6100:  PORT/TERMINAL  PERSONNEL:  TRAINING 

AND 

32 

10.00 

0.00722 

QUALIFICATION  (L ICEMS I NC/CERTIP  ICATION ) 


D-7 


Ranks  and  scores  were  assigned  by  the  respondent,  following 
instructions  contained  in  the  parameter  evaluation  question¬ 
naire,  Appendix  C. 


The  "Normalized  Score"  column  shows  the  assigned  scores, 
transformed  so  that  all  scores  sum  to  1.00000. 
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DESPONDENT  II 

PARAMETER  IMPORTANCE  ESTIMATES 


COAST  GUARD  RESPONSES 


BANNAN  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190s  TRAFFIC  CONTROL  AND  PILOTAGE 

8 

70.00 

0.07243 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

10 

60.00 

0.06208 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

3 

85.00 

0.08795 

4 

240:  COMMUNICATIONS 

10 

60.00 

0.06208 

5 

2'»0:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

1 

100.00 

0.10341 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

2 

90.00 

0.09312 

290:  SHIP  MANNING  LEVELS 

5 

80.00 

0.08217 

8 

300:  SHIP  OPERATING  COSTS 

32 

1.00 

0.00103 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

22 

3.00 

0.00310 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

4 

80.00 

0.08277 

(U.S.  FLEET) 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

25 

1.0P 

C. 00103 

(FLAGS  OF  CONVENIENCE  (FOCI) 

12 

370:  HULL  FEATURES 

19 

5.00 

0.00517 

13 

390A :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

6 

75.00 

0.01160 

14 

390B;  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

23 

3.00 

0.00310 

15 

400;  SHIP  CONSTRUCTION,  GENERAL 

18 

5.00 

0.00511 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

24 

1.00 

0.00103 

1? 

410B :  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

21 

1.00 

0.00103 

18 

4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

21 

5.00 

0.00517 

19 

420:  SHIP  SIZE 

13 

20.00 

0.02069 

20 

430:  SHIP  MANEUVERABILITY 

12 

25.00 

0.02587 

21 

440:  SHIP  DESIGNS,  GENERAL 

12 

25.00 

0.02587 

22 

490A :  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

28 

1.00 

0.00103 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

15 

15.00 

0.01552 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

16 

15.00 

0.01552 

25 

520:  CARGO  HANDLING,  SHIP 

20 

5.00 

0.00517 

26 

530:  CARGO  HANDLING,  TERMINAL 

29 

1.00 

0.00103 

21 

540:  PORT  FACILITIES,  GENERAL 

11 

5.00 

0.00517 

28 

550:  SHIP  TURN-AROUND  TIME 

30 

1.00 

0.00103 

29 

560:  HARBOR/CHANNF.L  IMPROVEMENT 

11 

50.00 

0.05173 

30 

S’O:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

9 

70.00 

0.07243 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

17 

5.00 

0.00517 

32 

6000:  PORT/TERM INAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

34 

0.50 

0.00052 

33 

61 OA :  PORT/TEPN I HAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

23 

2.00 

0.00207 

34 

6100:  PORT/TERMINAL  PERSONNEL:  TRAINING 

AND 

33 

1.00 

0.00103 

QUALIFICATION  (LICENSING/CEPTIFICATIOM) 


E-3 


RESPONDENT  12 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 


DITTO  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190s  TRAFFIC  CONTROL  AND  PILOTAGE 

4 

450.00 

0.07965 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

10 

350.00 

0.06195 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

5 

400.00 

0.07080 

4 

240:  COMMUNICATIONS 

6 

375.00 

0.06637 

5 

2’0:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

1 

500.00 

0.08850 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

2 

500.00 

0.08850 

1 

290:  SHIP  MANNING  LEVELS 

3 

475.00 

0.08407 

8 

300:  SHIP  OPERATING  COSTS 

33 

10.00 

0.00177 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

20 

40.00 

0.00708 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(U.S.  FLEET) 

SHIPS 

14 

150.00 

0.02655 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(FLAGS  OF  CONVENIENCE  (FOC) ) 

SHIPS 

15 

100.00 

0.01770 

12 

3^0:  HULL  FEATURES 

11 

300.00 

0.05310 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

■» 

350.00 

0.06155 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

8 

350.00 

0.06195 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

9 

350.00 

0.06195 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

21 

40.00 

0.00708 

17 

41 0B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

18 

50.00 

0.00885 

18 

4 10C:  SHIP  PROPULSION 
(HORSEPOWER) 

22 

30.00 

0.00531 

19 

420:  SHIP  SIZE 

12 

250.00 

0.04425 

20 

430:  SHIP  MANEUVERABILITY 

19 

45.00 

0.00796 

21 

440:  SHIP  DESIGNS,  GENERAL 

13 

200.00 

0.03540 

22 

490A:  INTERMOCAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

23 

30.00 

0.00531 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

24 

30.00 

0.00531 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

30 

20.00 

0.00354 

25 

520:  CARGO  HANDLING,  SHIP 

27 

25.00 

0.00442 

26 

530:  CARGO  HANDLING,  TERMINAL 

26 

25.00 

0.00442 

27 

540:  PORT  FACILITIES,  GENERAL 

25 

25.00 

0.00442 

28 

550:  SHIP  TURN-AROUND  TIME 

31 

20.00 

0.00354 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

17 

50.00 

0.00885 

30 

570:  IIARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

16 

50.00 

0.00885 

31 

600A:  PORT/TERKINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32 

15.00 

0.00265 

32 

600B :  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

34 

5.00 

0.00088 

33 

610A:  PORT/TERMINAL  PERSONNEL:  TRAINING  AND 
OUALIFICATION  (TRAINING) 

28 

20.00 

0.00354 

34 

610B:  PORT/TERM I UAL  PERSONNEL:  TRAINING  AND 
OUALIFICATION  (LICENSING/Cf  RT1 FICATION ) 

29 

20.00 

C. 00354 

RESPONDENT  13 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

FELDMAN  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

3 

9.00 

0.04663 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

6 

8.00 

0.04145 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

2 

9.00 

0.04663 

4 

240:  COMMUNICATIONS 

1 

9.00 

0.04663 

S 

210:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

21 

3.00 

0.01554 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

8 

8.00 

0.04145 

7 

290:  SHIP  MANNING  LEVELS 

10 

8.00 

0.04145 

8 

300:  SHIP  OPERATING  COSTS 

34 

2.00 

0.01036 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

7 

7.00 

0.03621 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
W.S.  FLEET) 

SHIPS 

31 

1.00 

0.00518 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(FLAGS  OF  CONVENIENCE  (FOC)) 

SHIPS 

30 

1.00 

0.00518 

12 

310:  HULL  FEATURES 

9 

9.00 

0.04663 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

20 

6.00 

0.03109 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

19 

5.00 

0.02591 

15 

400:  SHIP  CONSTRUCTION.  GENERAL 

11 

7.00 

0.03621 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

13 

7.00 

0.03621 

1? 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

23 

7.00 

0.03621 

18 

410C:  SHIP  PROPULSION 
(HORSEPOWER) 

14 

6.00 

0.03109 

19 

420:  SHIP  SIZE 

15 

5.00 

0.02591 

20 

430:  SHIP  MANEUVERABILITY 

5 

9.00 

0.04663 

21 

440:  SHIP  DESIGNS,  GENERAL 

12 

6.00 

0.03109 

22 

490A :  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

22 

7.00 

0.03621 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

16 

7.00 

0.03621 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

17 

7.00 

0.03621 

25 

520:  CARGO  HANDLING,  SHIP 

18 

7.00 

0.03621 

26 

530:  CARGO  HANDLING,  TERMINAL 

24 

6.00 

0.03109 

27 

540:  PORT  FACILITIES,  GENERAL 

25 

3.00 

0.01554 

28 

550:  SHIP  TURN-AROUND  TIME 

26 

4.00 

0.02013 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

29 

5.00 

0.02591 

30 

510:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

4 

8.00 

0.04145 

31 

600A:  PORT/TERMINAL  PERSONNEL,  CENERAL 
(NUMBER  OF  PORT  WORKERS) 

33 

1.00 

0.00518 

32 

6008:  PORT/TEPMINAL  PERSONNEL,  CENERAL 
(PRODUCTIVITY) 

32 

1.00 

0.005)8 

33 

610A;  PORT/TERMINAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (TRAININC) 

28 

2.00 

0.01036 

34 

610B:  PORT/TFRMINAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (LICENS I NG/CERTI F I CATION) 

27 

3.00 

0.01554 

E-S 


RESPONDENT  14 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 


H  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190!  TRAFFIC  CONTROL  AND  PILOTAGE 

19 

350.00 

0.02108 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

■» 

850.00 

0.05120 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

9 

850.00 

0.05120 

4 

240:  COMMUNICATIONS 

8 

850.00 

0.05120 

5 

270!  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

26 

300.00 

0.0180"’ 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

23 

305.00 

0.0183-> 

1 

290:  SHIP  MANNING  LEVELS 

29 

105.00 

0.00633 

8 

300:  SHIP  OPERATING  COSTS 

1 

1000.00 

0.06024 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

10 

800.00 

0.04819 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

33 

10.00 

0.00060 

(U.S.  FLEET) 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

34 

10.  0b 

0.00060 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

370:  HULL  FEATURES 

30 

100.00 

0.00602 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

21 

350.00 

0.02108 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

22 

350.00 

0.02108 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

28 

150.00 

0.00904 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

2 

910.00 

0.05482 

17 

410B:'  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

3 

905.00 

0.05452 

18 

4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

4 

900.00 

0.05422 

19 

420:  SHIP  SIZE 

5 

850.00 

0.05120 

20 

430:  SHIP  MANEUVERABILITY 

6 

845.00 

0.05090 

21 

440:  SHIP  DESIGNS,  GENERAL 

11 

800.00 

0.04819 

22 

490A:  INTERMOLAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

16 

410.00 

0. 024">0 

23 

490B :  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

17 

405.00 

0.02440 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

18 

400.00 

0.02410 

25 

520:  CARGO  HANDLING,  SHIP 

12 

750.00 

0.04518 

26 

530:  CARGO  HANDLING,  TERMINAL 

13 

■>45.00 

0.04488 

27 

540:  PORT  FACILITIES,  GENERAL 

14 

600.00 

0.03614 

28 

550:  SHIP  TURN-AROUND  TIME 

15 

500.00 

0.03012 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

27 

150.00 

0.00904 

30 

5">0:  HARPOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  OENSITYI 

20 

350.00 

0.02108 

31 

600A :  PORT /TERM INAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

24 

300.00 

0.01 8  o' 

32 

600B:  PORT/TFHMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

25 

300.00 

0. 01  BO1 

33 

61 OA :  PORT /TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

31 

50.00 

0.00301 

34 

61  OB:  PORT /TERM  I NAL  PERSONNEL:  TRAINING 

AND 

32 

50.00 

0.00301 

OUAL1 FICATIOM  (L ICENS I NG/CERT l F ICAT ION ) 


E-6 


RESPONDENT  15 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 


MARGESON  NORMALIZED 


COAST  GUARD 

RANK 

;  SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

5 

1000.00 

0.04126 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

3 

1000.00 

0.04126 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

1 

9999.99 

0.41264 

4 

240:  COMMUNICATIONS 

7 

100.00 

0.00413 

5 

2"»0:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

12 

50.00 

0.00206 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

4 

1000.00 

0.04126 

7 

290:  SHIP  MANNING  LEVELS 

10 

100.00 

0.00413 

8 

300:  SHIP  OPERATING  COSTS 

31 

1.00 

0.00004 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

17 

10.00 

0.00041 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

21 

10.00 

0.00041 

(U.S.  FLEET) 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

20 

10.00 

0.00041 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

370:  HULL  FEATURES 

16 

10.00 

0.00041 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

32 

1.00 

0.00004 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

26 

5.00 

0.00021 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

15 

10.00 

0.00041 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

18 

10.00 

0.00041 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

28 

5.00 

0.00021 

18 

4 10C:  SHIP  PROPULSION 
(HORSEPOWER) 

19 

10.00 

0.00041 

19 

420:  SHIP  SIZE 

9 

100.00 

0.00413 

20 

430:  SHIP  MANEUVERABILITY 

6 

500.00 

0.02063 

21 

440:  SHIP  DESIGNS,  GENERAL 

8 

100.00 

0.00413 

22 

490A :  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

27 

5.00 

0.00021 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

22 

10.00 

0.00041 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

23 

5.00 

0.00021 

25 

520:  CARGO  HANDLING,  SHIP 

25 

5.00 

0.00021 

26 

530:  CARGO  HANDLING,  TERMINAL 

24 

5.00 

0.00021 

21 

540:  PORT  FACILITIES,  GENERAL 

13 

50.00 

0.00206 

28 

550:  SHIP  TURN-AROUND  TIME 

14 

10.00 

0.00041 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

11 

100.00 

0.00413 

30 

S^O:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

2 

9999.99 

0.41264 

31 

600A:  PORT/TF.RMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

34 

1.00 

0.00004 

32 

600B :  PORT/TERM  INAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

33 

1.00 

0.00004 

33 

610A:  PORT/TKRMNAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

29 

5.00 

0.00021 

34 

610(1 :  PORT /TERM  1 NAL  PERSONNEL:  TRAINING 

AND 

30 

5.00 

0.00021 

QUALIFICATION  (L ICENS I NG/CLKT I FICATION ) 


E-7 


RESPONDENT  16 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

MARHEVKO  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190s  TRAFFIC  CONTROL  AND  PILOTAGE 

3 

440.00 

0.05337 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

l 

345.00 

0.04184 

PORT-TO-PORT) 

3 

220s  COLLISION/GROUNDING  AVOIDANCE 

2 

450.00 

0.05458 

4 

240s  COMMUNICATIONS 

4 

430.00 

0.05215 

5 

270s  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

9 

310.00 

0.03760 

6 

280s  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

13 

295.00 

0.03578 

7 

290s  SHIP  MANNING  LEVELS 

20 

220.00 

0.02668 

8 

300s  SHIP  OPERATING  COSTS 

29 

120.00 

0.01455 

9 

320s  SPECIALIZATION  OF  SHIP  TYPES 

23 

185.00 

0.02244 

10 

350A:  REGISTRY.  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

17 

230.00 

0.02790 

(U.S.  FLEET) 

11.350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

21 

200.00 

0.02426 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

370s  HULL  FEATURES 

27 

145.00 

0.01759 

13 

390AS  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

16 

250.00 

0.03032 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

26 

150.00 

0.01819 

15 

400s  SHIP  CONSTRUCTION,  GENERAL 

5 

390.00 

0.04730 

16 

410AS  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

24 

160.00 

0.01941 

17 

410BS  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

28 

140.00 

0.01698 

18 

410Cs  SHIP  PROPULSION 
(HORSEPOWER) 

33 

50.00 

0.00606 

19 

420s  SHIP  SIZE 

14 

280.00 

0.03396 

20 

430:  SHIP  MANEUVERABILITY 

30 

120.00 

0.01455 

21 

440:  SHIP  DESIGNS,  GENERAL 

8 

330.00 

0.04002 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

34 

50.00 

0.00606 

23 

490B :  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

15 

270.00 

0.03275 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

31 

80.00 

0.00970 

25 

520:  CARGO  HANDLING,  SHIP 

6 

350.00 

0.04245 

26 

530:  CARGO  HANDLING,  TERMINAL 

19 

220.00 

0.02668 

27 

540:  PORT  FACILITIES,  GENERAL 

10 

310.00 

0.03760 

28 

550s  SHIP  TURN-AROUND  TIME 

22 

190.00 

0.02304 

29 

560s  HARBOR/CHANNEL  IMPROVEMENT 

25 

160.00 

0.01941 

30 

570s  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

1 

500.00 

0.06064 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32 

50.00 

0.00606 

32 

600B s  PORT/TEPMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

18 

225.00 

0.02729 

33 

61 0A:  PORT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

12 

300.00 

0.03639 

34 

610B:  PORT/TFRMINAL  PERSONNEL:  TRAINING 

AND 

11 

300.00 

0.03639 

QUALIFICATION  (LICENSING/C ERTIFICATION) 
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RESPONDENT  *1 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

NOLL  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

4 

900.00 

0.06560 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

12 

580.00 

0.04227 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

1 

1000.00 

0.07289 

4 

240:  COMMUNICATIONS 

23 

90.00 

0.00656 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

14 

500.00 

0.03644 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

3 

950.00 

0.06924 

7 

290:  SHIP  MANNING  LEVELS 

9 

730.00 

0.05321 

• 

300:  SHIP  OPERATING  COSTS 

27 

50.00 

0.00364 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

16 

350.00 

0.02551 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(U.S.  FLEET) 

SHIPS 

6 

850.00 

0.06195 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(FLAGS  OF  CONVENIENCE  (FOCI) 

SHIPS 

6 

850.00 

0.06195 

12 

370:  HULL  FEATURES 

17 

310.00 

0.02259 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

24 

70.00 

0.00510 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

18 

280.00 

0.02041 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

24 

7  0.00 

0.00510 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

27 

50.00 

0.00364 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

27 

50.00 

0.00364 

18 

4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

27 

50.00 

0.00364 

19 

420:  SHIP  SIZE 

e 

750.00 

0.05466 

20 

430:  SHIP  MANEUVERABILITY 

2 

980.00 

0.07143 

21 

440:  SHIP  DESIGNS,  GENERAL 

11 

650.00 

0.04738 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

13 

570.00 

0.04155 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

21 

150.00 

0.01093 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

14 

500.00 

0.03644 

25 

520:  CARGO  HANOLING,  SHIP 

19 

27 0.00 

0.01968 

26 

530:  CARGO  HANDLING,  TERMINAL 

19 

270.00 

0.01968 

27 

540:  PORT  FACILITIES,  GENERAL 

31 

20.00 

0.00146 

28 

550:  SHIP  TURN-AROUND  TIME 

32 

10.00 

0.00073 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

9 

730.00 

0.05321 

30 

5’0:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  OENSITY) 

4 

900.00 

0.06560 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORXERS) 

32 

10.00 

0.00073 

32 

600B:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

32 

10.00 

0.00073 

33 

6I0A:  PORT/TERMINAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (TRAINING) 

24 

70.00 

0.00510 

34 

61  OB :  PORT/TERMINAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (t.ICENSING/CERTIFICATION) 

22 

100.00 

0.00729 
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RESPONDENT  18 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

RIEMER  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

2 

10.00 

0.06369 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

3 

8.00 

0.05096 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

1 

10.00 

0.06369 

4 

240:  COMMUNICATIONS 

4 

8.00 

0.05096 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

26 

3.00 

0.01911 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

6 

7.00 

0.04459 

7 

290:  SHIP  MANNING  LEVELS 

12 

6.00 

0.03822 

8 

300:  SHIP  OPERATING  COSTS 

31 

1.00 

0.00637 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

28 

2.00 

0.01274 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(U.S.  FLEET) 

SHIPS 

27 

2.00 

0.01274 

11 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF 
(FLAGS  OF  CONVENIENCE  (FOCI) 

SHIPS 

25 

3.00 

0.01911 

12 

370:  HULL  FEATURES 

7 

7.00 

0.04459 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

21 

4.00 

0.02548 

14 

390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

20 

4.00 

0.02548 

15 

400:  SHIP  CONSTRUCTION.  GENERAL 

13 

5.00 

0.03185 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

22 

4.00 

0.02548 

IT 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

19 

4.00 

0.02548 

18 

4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

14 

5.00 

0.03185 

19 

420:  SHIP  SIZE 

15 

5.00 

0.03185 

20 

430:  SHIP  MANEUVERABILITY 

8 

6.00 

0.03822 

21 

440:  SHIP  DESIGNS,  GENERAL 

9 

6.00 

0.03822 

22 

490A :  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

29 

2.00 

0.01274 

23 

490B :  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

30 

2.00 

0.01274 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

18 

5.00 

0.03185 

25 

520:  CARGO  HANDLING,  SHIP 

23 

3.00 

0.01911 

26 

530:  CARGO  HANDLING,  TERMINAL 

24 

3.00 

0.01911 

27 

540:  PORT  FACILITIES,  GENERAL 

17 

5.00 

0. 03185 

28 

550:  SHIP  TURN-AROUND  TIME 

34 

1.00 

0.00637 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

16 

5.00 

0.03185 

30 

570:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

5 

7.00 

0.04459 

31 

600A :  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32 

1.00 

0.00637 

32 

600B:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

33 

1.00 

0.00637 

33 

610A:  PORT/TFRMTNAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (TRAINING) 

10 

6. 00 

0.03822 

34 

610B:  FORT/TERM  INAL  PERSONNEL:  TRAINING  AND 
QUALIFICATION  (L1CENS JNG/CEK1 1 FICATIOH) 

1 1 

6.00 

0.01822 
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RESPONDENT  49 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 


VERPLANCK 
COAST  GUARD 

1  190s  TRAFFIC  CONTROL  AND  PILOTAGE 

2  210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 
PORT-TO-PORT) 

3  220:  COLLISION/GROUNDING  AVOIDANCE 

4  240:  COMMUNICATIONS 

5  290:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

6  280:  LICENSING/CERTIFICATION  OF 
SHIP  PERSONNEL 

7  290:  SHIP  MANNING  LEVELS 

8  300:  SHIP  OPERATING  COSTS 

9  320:  SPECIALIZATION  OF  SHIP  TYPES 

10  350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF  SHIPS 
(U.S.  FLEET) 

1)  35.0B :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION  OF  SHIPS 
(FLAGS  OF  CONVENIENCE  (FOCI) 

12  370:  HULL  FEATURES 

13  390A :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

14  390B:  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

15  400:  SHIP  CONSTRUCTION,  GENERAL 

16  410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

17  410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

18  4 IOC:  SHIP  PROPULSION 
(HORSEPOWER) 

19  420:  SHIP  SIZE 

20  430:  SHIP  MANEUVERABILITY 

21  440:  SHIP  DESIGNS,  GENERAL 

22  490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

23  490E:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

24  490C:  INTERMOOAL  CARGO  MOVEMENT 
(PIPELINES) 

25  520:  CARGO  HANDLING,  SHIP 

26  530:  CARGO  HANDLING,  TERMINAL 

27  540:  PORT  FACILITIES,  GENERAL 

28  550:  SHIP  TURN-AROUND  TIME 


29  560:  HARBOR/CHANNEL  IMPROVEMENT 


30  S’O:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

31  COOA :  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32  6000:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

33  610A:  PORT /TERM I NAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

34  6100:  PORT/TERM  INAL  PERSONNEL:  TRAINING 
QUALIFICATION  (LICENSING/CERT  I  F 1  CAT ION) 


AM. 

AM' 


RANK 

NORMALIZED 

SCORE  SCORE 

I 

100. 00 

0 . 09"’b5 

25 

5.00 

0.00489 

2 

95.00 

U. 09295 

1 

85.00 

O-Obin 

20 

8.00 

o. 00933 

19 

9.00 

0.00881 

18 

9.00 

0.00681 

16 

20.00 

0.01951 

13 

40.00 

0.03914 

14 

10.00 

0.02935 

15 

JO.00 

0.02935 

24 

5.00 

0.00489 

21 

8.00 

0.005b'' 

22 

6.00 

0.0058'' 

2) 

6  .  i,0 

0.0058'’ 

28 

4.00 

0.00391 

3' 

4.UU 

0.00391 

29 

4 .00 

0.00391 

• 

55.00 

0.05382 

5 

■•5.00 

0.01339 

* 

50.00 

0.04b92 

10 

50.00 

0.04892 

4 

40.00 

0 . 056"’  1 

14 

1.00 

0.00098 

I  1 

50 .00 

0.04892 

12 

*1  ,  t«v 

0.04892 

t 

%  4  .  «.  4 

0.O569J 

»  ’ 

1  w  •  wO 

0.00998 

J* 

V  V  l. 

0. 00489 

4 

•  *  .  w  w 

0.0982b 

I  1 

J  .  5.  <4 

0.00)96 

)  .  v.  g 

0.00294 

11 

;  * 

0.00196 

>1 

l.tO 

0. 00794 
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RESPONDENT  110 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 

WALDEN  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

6 

50.00 

0.07112 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

7 

40.00 

0.05690 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

2 

100.00 

0.14225 

4 

240:  COMMUNICATIONS 

8 

40.00 

0.05690 

5 

2n0:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

25 

1.00 

0.00142 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

13 

10.00 

0.01422 

7 

290:  SHIP  MANNING  LEVELS 

12 

10.00 

0.01422 

e 

300:  SHIP  OPERATING  COSTS 

0.00 

0.00000 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

21 

5.00 

0.00711 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

26 

1.00 

0.00142 

(U.S.  FLEET) 

n 

350B:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

30 

1.00 

0.00142 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

370:  HULL  FEATURES 

9 

20.00 

0.02845 

13 

390A :  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY! 

23 

1.00 

0.00142 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

20 

5.00 

0.00->ll 

15 

400:  SHIP  CONSTRUCTION.  GENERAL 

24 

1.00 

0.00142 

16 

410A:  SHIP  PROPULSION 
(TYPE  OF  PLANT) 

10 

10.00 

0.01422 

17 

410B:  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

0.00 

0.00000 

18 

410C :  SHIP  PROPULSION 
(HORSEPOWER) 

11 

10.00 

0.01422 

19 

420:  SHIP  SIZE 

5 

70.00 

0.099S1 

20 

430:  SHIP  MANEUVERABILITY 

1 

100.00 

0.14225 

21 

440:  SHIP  DESIGNS,  GENERAL 

15 

io.oo 

0.01422 

22 

490A:  INTERMODAL  CARGO  MOVEMENT 
(CONTAINERIZATION) 

27 

1.00 

0.00142 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

22 

5.00 

0.00711 

24 

490C:  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

0.00 

0.00000 

25 

520:  CARGO  HANDLING,  SHIP 

18 

10.00 

0.01422 

26 

530:  CARGO  HANDLING,  TERMINAL 

19 

10.00 

0.01422 

27 

540:  PORT  FACILITIES,  GENERAL 

14 

10.00 

0.01422 

28 

550:  SHIP  TURN-AROUND  TIME 

0.00 

0.00000 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

4 

80.00 

0.11380 

30 

5701  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

3 

80.00 

0.11360 

31 

600A:  PORT/TERMINAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

28 

1.00 

0.00142 

32 

6008:  PORT/TF.RMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

29 

1.00 

0.00142 

33 

610A :  PORT/TERMINAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

17 

10.00 

0.01422 

34 

6)00:  PORT/TERN INAL  PERSONNEL:  TRAINING 

AND 

16 

10.00 

0.01422 

OUALiri  CATION  ( L I CENS I NG/C  F.KT  I F I  CAT  I  ON ) 
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RESPONDENT  411 


PARAMETER  IMPORTANCE  ESTIMATES 
COAST  GUARD  RESPONSES 


WISNESKEY  NORMALIZED 


COAST  GUARD 

RANK 

SCORE 

SCORE 

1 

190:  TRAFFIC  CONTROL  AND  PILOTAGE 

4 

19.00 

0.05846 

2 

210:  SHIPBOARD  NAVIGATION  (VOYAGE  DURATION, 

5 

18.00 

0.05538 

PORT-TO-PORT) 

3 

220:  COLLISION/GROUNDING  AVOIDANCE 

6 

10.00 

0.030T> 

4 

240:  COMMUNICATIONS 

3 

20.00 

0.06154 

5 

270:  TRAINING  OF  SHIP  PERSONNEL 
(TRAINING  COSTS) 

29 

5.00 

0.01538 

6 

280:  LICENSING/CERTIFICATION  OF 

SHIP  PERSONNEL 

1 

20.00 

0.06154 

7 

290:  SHIP  MANNING  LEVELS 

2 

20.00 

0.06154 

8 

300:  SHIP  OPERATING  COSTS 

21 

5.00 

0.01538 

9 

320:  SPECIALIZATION  OF  SHIP  TYPES 

13 

10.00 

0.03077 

10 

350A:  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

34 

1.00 

0.00308 

(U.S.  FLEET) 

11 

350B :  REGISTRY,  OWNERSHIP  AND  CERTIFICATION 

OF 

SHIPS 

28 

5.00 

0.01538 

(FLAGS  OF  CONVENIENCE  (FOC)) 

12 

3">0:  HULL  FEATURES 

12 

10.00 

0.03077 

13 

390A:  CONSTRUCTION  TECHNOLOGIES 
(SHIPBUILDING  PRODUCTIVITY) 

33 

2.00 

0.00615 

14 

390B :  CONSTRUCTION  TECHNOLOGIES 
(AGE  OF  U.S.  FLEET) 

20 

8.00 

0.02462 

15 

400:  SHIP  CONSTRUCTION,  GENERAL 

24 

7.00 

0.02154 

16 

410A:  SHIP  PPOPULSION 
(TYPE  OF  PLANT) 

25 

6.00 

0.01846 

n 

41  OB :  SHIP  PROPULSION 
(FUEL  CONSUMPTION) 

19 

8.00 

0.02462 

18 

410C:  SHIP  PROPULSION 
(HORSEPOWER) 

18 

8.00 

0.02462 

19 

420:  SHIP  SIZE 

10 

10.00 

0.030’’ ■> 

20 

430:  SHIP  MANEUVERABILITY 

7 

15.00 

0.04615 

21 

440:  SHIP  DESIGNS,  GENERAL 

11 

10.00 

0. 0307"’ 

22 

490A :  INTERMOOAt.  CARGO  MOVEMENT 
(CONTAINERIZATION) 

26 

5.00 

0.01538 

23 

490B:  INTERMODAL  CARGO  MOVEMENT 
(LIGHTERING  ACTIVITY) 

17 

8.00 

0.02462 

24 

490C :  INTERMODAL  CARGO  MOVEMENT 
(PIPELINES) 

23 

7.00 

0.02154 

25 

520:  CARGO  HANDLING,  SHIP 

21 

8.00 

0.02462 

26 

530:  CARGO  HANDLING,  TERMINAL 

22 

8.00 

0.02462 

21 

540:  PORT  FACILITIES,  GENERAL 

14 

10.00 

0.03077 

28 

550:  SHIP  TURN-AROUND  TIME 

16 

8.00 

0.02462 

29 

560:  HARBOR/CHANNEL  IMPROVEMENT 

8 

15.00 

0.04615 

30 

510:  HARBOR/CHANNEL/TERMINAL  TRAFFIC 
(TRAFFIC  DENSITY) 

9 

17.00 

0.05231 

31 

600A :  PORT/TF.RM I HAL  PERSONNEL,  GENERAL 
(NUMBER  OF  PORT  WORKERS) 

32 

1.00 

0.00308 

32 

600B:  PORT/TEPMINAL  PERSONNEL,  GENERAL 
(PRODUCTIVITY) 

31 

1.00 

0.00308 

33 

610A :  POPT/T! PMIHAL  PERSONNEL:  TRAINING 
QUALIFICATION  (TRAINING) 

AND 

30 

10.00 

0.03077 

34 

61  OB :  PORT/TFPMINAL  PERSONNEL:  TRAINING 

AND 

15 

10.00 

0.03077 

QUALIFICATION  (LI CENS I NG/CERTI F 1CATION ) 


E-13 


APPENDIX  F 

PROJECTIONS  FOR  PARAMETER  420 


Average  DWT  of  ships  of  all  types  of  1000  GRT  or  more  in 
the  world  fleet. 

Parameter  420  (Table  4-5)  is  a  measure  of  the  size  of 
the  world  merchant  fleet.  The  average  DWT  (fleet  DWT  (Table 
F-l)/number  of  ships  (Table  F-2)  has  been  rising 
exponentially  over  the  last  40  years.  Under  Scenario  R 
average  DWT  is  postulated  to  show  slow  growth  as  a  result 
of  modest  increases  in  U.S.  foreign  trade;  toward  the  end 
of  the  period  both  U.S.  foreign  trade  and  average  DWT  are 
projected  to  rise.  Trade  is  depressed  in  Scenario  H, 
particularly  oil  trade.  This  should  result  in  a  reduction 
in  the  number  of  the  largest  ships  in  the  fleet  (tankers)  , 
hence  a  marked  reduction  in  average  DWT.  The  projection  for 
Scenario  E  is  simply  a  straight  line  which  results  in  a 
doubling  of  the  1977  average  DWT  by  2005  in  an  expanding 
trade  situation. 


TABLE  F-l 


DEADWEIGHT  TONNAGE  OF  THE  WORLD  MERCHANT  FLEET 
(INCLUDES  SHIPS  OF  ALL  TYPES  OF  1000  GRT  OR  MORE) 

(Millions  of  long  tons) 


HISTORICAL  DATA 


1939 

80.6 

1966 

232.2 

1946 

99.2 

1967 

250.4 

1951 

110.7 

1963 

273.2 

1953 

119.4 

1969 

297.5 

1955 

130.0 

1970 

327.0 

1956 

136.9 

1971 

361.7 

1957 

147.3 

1972 

399.6 

1958 

158.1 

1973 

446.4 

1959 

166.0 

1974 

503.4 

19SC 

171.9 

1975 

556.6 

1961 

177.3 

1976 

606.5 

1962 

185.8 

PROJECTED  DATA 

LN(Y)  = 

«  4.094  +  0. 

05760* (YEAR  -  1940) 

BACKCAST: 

1939  -  1976 

R 

SQUARED:  0 

.94 

95% 

CONFIDENCE 

LIMITS  (N 

=  23) 

LOW 

MID 

HIGH 

LOW 

MID 

HIGH 

1950 

79.3 

106.6 

143.4 

1930 

445.2 

600.1 

809.0 

1955 

105.7 

142.2 

191.3 

1985 

593.6 

800.4 

1079.3 

1960 

140.9 

189.6 

255.3 

1990 

791.* 

1067.6 

1440.1 

1965 

187.8 

252.9 

340.6 

1995 

1055.2 

1423.9 

1921.4 

1970 

250.4 

337.4 

454.4 

2000 

1405.8 

1899.1 

2563.6 

1975 

333.9 

450.0 

606.3 

2005 

1875.7 

2532.9 

3420.3 

Data  as  of  31  December  except  1939  (1  September)  and  1946  (30  June) . 
Excludes  ships  operating  exciu»l •'!*/  on  the  Great  Lakes  and  Inland 
Waterways  and  Special  Types  such  as  Channel  Ships,  Icebreakers, 

Cable  Ships,  etc.,  and  merchant  ships  owned  by  any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annual . 
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TABLE  F-2 


WORLD  MERCHANT  FLEET 

(SHIPS  OF  1000 

CRT  OR  MORE) 

(Number  of 

ships) 

HISTORICAL  DATA 

1939 

12798 

1966 

18423 

1946 

12445 

1967 

18900 

1951 

13646 

1968 

19351 

1953 

14370 

1969 

19570 

1955 

15148 

1970 

19930 

1956 

15615 

1971 

20544 

1957 

16293 

1972 

21009 

1958 

16966 

1973 

21600 

1959 

17185 

1974 

22449 

1960 

17317 

1975 

22872 

1961 

17426 

1976 

23536 

1962 

17861 

1977 

24096 

PROJECTED  DATA 

Y  *  9905.6  +  357 .43* (YEAR  -  1940) 
BACKCAST;  1946  -  1977  R  SQUARED:  0.97 


50%  CONFIDENCE  LIMITS  (N  =  23) 


LOW 

MID 

HIGH 

LOW 

MID 

HIGH 

1950 

13123 

13479 

13836 

1930 

23343 

24202 

24562 

1955 

14910 

15267 

15623 

1935 

25630 

25990 

26349 

1960 

16697 

17054 

17411 

1990 

27416 

27777 

28137 

1965 

18483 

18841 

19199 

1995 

29203 

29564 

29925 

1970 

20270 

20528 

20986 

2000 

30990 

31351 

31712 

1975 

22057 

22415 

22774 

2005 

32776 

33139 

33500 

Data 

as  of  31 

December 

except  1939  (1 

September)  and  1946  (30  June)  . 

Excludes  ships 

operating  exclusively 

on  the 

Great  1 

Lakes  and 

Inland 

Waterways  and 

Special  ' 

Types  such  as  Channel 

Ships, 

Icebreakers, 

Cable 

Ships,  etc.,  and 

merchant  ships 

owned 

by  any 

military 

force . 

SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annua  1 . 
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WORLD  MERCHANT  ^LSET 
(SKIPS  OP  1000  CRT  OR  MORE) 
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APPENDIX  G 

PROJECTIONS  FOR  PARAMETER  430 


Average  stopping  distance  for  tankers  of  6000  DWT  or  more. 

The  variables  involved  in  the  calculations  (Tables  G-l 
through  G-3)  are  the  weight  of  a  vessel  and  its  type  of 
power  plant.  Historical  and  projected  relationships 
developed  by  Blackman  (Reference  A-4)  have  been  employed. 
These  include  the  DWT/d i s pi acement  and  stopping  distance 
per  ship  length  ratios  (for  motor  and  turbine  power 
plants).  Projections  for  average  DWT  (Table  G-4)  are  based 
on  a  6%  annual  increase  (regression  extrapolation)  for 
Scenario  E  and  a  2%  rate  for  scenarios  R  and  H,  which  imply 
more  modest  demands  for  additional  large  tankers. 
Similarly,  average  length  is  predicated  on  annual  growth 
rates  of  13  and  4  feet  (Table  G-7).  Since  motor-driven 
ships  can  deliver  much  more  backing  power  than  those  with 
steam  or  gas  turbines  the  average  stopping  distance  has 
been  weighted  by  the  percentage  of  motor-driven  tankers. 
These  percentages  are  extrapolations  of  historical  data  for 
tankers  of  100  GRT  or  more  (Table  G-6) .  These  percentages 
(which  are  not  scenario-dependent)  are  used  for  all  three 
scenarios . 

To  summarize,  the  stopping  distance  is  calculated  for 
historical  data,  for  1980,  and  at  subsequent  five-year 
intervals  for  each  scenario,  using  appropriate  values  of 
average  DWT  and  length,  for  both  motor  and  turbine-powered 
ships.  An  average,  weighted  by  the  percentages  of  motor  or 
turbine-powered  ships,  is  plotted  in  Figure  4-2. 


AVERAGE  ST0PPI8G  DISTANCE  TOR  TANKERS  (PROJECTIONS) 


Stopping  Distance  for  Tankers  of  6000  DWT  or  more  In  the  world  fleet 


TABLE  G-2 


TANKER  STOPPING  DISTANCE  PROJECTIONS 


1.  Average  DWT  of  Tankers  6000  DWT  or  More 

Scenario  E  -  6%  Annual  Increase  (Regression  Extrapolation, 
Figure  G-2) 

Scenarios  R  &  H  -  2%  Annual  Increase 


Average  DWT  (kLT) 


R 

H 

E 

1980 

98 

98 

98 

1985 

103 

108 

127 

1990 

118 

118 

156 

1995 

130 

130 

185 

2000 

143 

143 

214 

2005 

158 

158 

243 

2.  DWT/Displacement  Ratio:  Constant  at  0.860 

3.  Average  Tanker  Length: 

Scenario  E  -  13  Ft  Annual  Increase  (Regression 
Extrapolation,  Figure  G-7) 

Scenarios  R  S,  H  -  4  Ft  Annual  Increase 

Average  Length  (Ft) 

R  H  E 


1930 

775 

775 

775 

1985 

795 

795 

842 

1990 

815 

815 

903 

1995 

835 

835 

974 

2000 

355 

855 

1040 

2005 

875 

875 

1107 

4.  Power  Plant  Distribution  (All  Scenarios  -  Regression 
Extrapolation,  Figure  G-9 ) 

Power  Plant  (%  of  Fleet) 

Diesel  Steam 


1990 

77 

23 

1935 

83 

17 

1990 

86 

14 

1995 

90 

10 

2000 

94 

6 

2005 

93 

2 
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AVERAGE  STOPPING  DISTANCE  FOR  TANKERS  (HISTORICAL) 
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TABLE  G-4 


AVERAGE  DWT  OP  TANKERS  OF  6000  DWT  OR  MORE  IN  THE  WORLD  TANKER  FLEET 

(TOTAL  DWT/TOTAL  NUMBER  OF  SHIPS) 

(Thousands  of  long  tons) 


HISTORICAL 

DATA 

1968 

33.98 

1974 

60.74 

1969 

35.72 

1975 

67.97 

1970 

41.03 

1976 

76.44 

1971 

45.92 

1977 

84.78 

1972 

50.28 

1978 

89.64 

1973 

55.26 

PROJECTED  DATA 

V  *  41.02  +  5.776* (YEAR  -  1970) 
BACKCAST:  1968  -  1978  R  SQUARED:  0.93 

95%  CONFIDENCE  LIMITS  (N  =  11) 


LOW 

MID 

HIGH 

1970 

34.85 

41.01 

47.18 

1975 

63.58 

69.89 

76.20 

1980 

92.32 

98.77 

105.22 

1985 

121.06 

127.65 

134.24 

1990 

149.81 

156. 53 

163.25 

1995 

178.55 

185.41 

192.26 

2000 

207.31 

214.29 

221.27 

2005 

236.06 

243.17 

250.27 

Data  as  of  1  January.  Bulk/oil  and  ore/oil  carriers  are  not  in¬ 
cluded. 


SOURCE 

The  Tanker  Register.  London:  H.  Clarkson  &  Co.,  Ltd.,  annual. 
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TABLE  C-5 


DEADWEIGHT/DISPLACEMENT  RATIO 
FOR  TANKERS  ON  ORDER 

(Ratio) 


HISTORICAL 

DATA 

1948 

0.769 

1961 

0.798 

1949 

0.766 

1962 

0.804 

1950 

0.767 

1963 

0.803 

1951 

0.769 

1964 

0.803 

1952 

0.771 

1965 

0.808 

1953 

0.773 

1966 

0.812 

1954 

0.779 

1967 

0.820 

1955 

0.782 

1968 

0.828 

1956 

0.782 

1969 

0.832 

1957 

0.782 

1970 

0.833 

1958 

0.782 

1971 

0.836 

1959 

0.786 

1972 

0.840 

1960 

0.790 

PROJECTED  DATA 

Y  =  0.763  +  0.00323* (YEAR  -  1950) 
BACKCAST:  1943  -  1972  R  SQUARED:  0.96 


95%  CONFIDENCE  LIMITS  (N  =  25) 


LOW 

MID 

HIGH 

LOW 

MID 

HIGH 

1950 

0.755 

0.765 

0.775 

1930 

0.852 

0.862 

0.872 

1955 

0.771 

0.781 

0.791 

1985 

0.868 

0.878 

0.838 

1960 

0.787 

0.797 

0.807 

1990 

0.884 

0.894 

0.904 

1965 

0.803 

0.813 

0.823 

1995 

0.900 

0.910 

0.920 

1970 

0.819 

0.829 

0.839 

2000 

0.916 

0.926 

0.936 

1975 

0.835 

0.845 

0.855 

2005 

0.932 

0.942 

0.952 

Mean  values  are  tabulated. 


SOURCE 

Blactuno..,  * .  W.  U.S.  Ocean  Shipping  Technology  Forecast  and  Assess¬ 
ment  .  Vol.  Ill:  State  of  Maritime  Technology.  Report  prepared  for 
the  Maritime  Administration.  East  Hartford,  Conn. :  United  Aircraft 
Research  Laboratories,  July  1974. 
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DEADWEIGHT/DISPLACEMENT  RATIO 
FOR  TANKERS  ON  ORDER 


FIGURE  G-l 


STOPPING  DISTANCE  FOR  STEAM-POWERED  VESSELS 


FIGURE  C-3 


H1DN3T 

3DNV1SIQ 
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D!SPLACEMENT~LONG  TONS  X10“' 

SOURCE 


TABLE  G-6 


NUMBER  OF  MOTOR-DRIVEN  TANKERS  OF  100  GRT  OR  MORE  AS  A  FRACTION  OF 

THE  WORLD  TANKER  FLEET 

(Pe  rcent) 


HISTORICAL 

DATA 

1954 

59.8 

1967 

70.1 

1955 

51.3 

1968 

71.0 

1955 

61.4 

1969 

72.0 

1957 

60.9 

1970 

72.6 

1958 

60.8 

1971 

72.9 

1959 

60.9 

1972 

73.1 

1960 

61.3 

1973 

73.4 

1961 

63.0 

1974 

73.2 

1962 

65.0 

1975 

73.7 

1963 

65.9 

1976 

74.5 

1964 

67.3 

1977 

76.1 

1965 

68.4 

1978 

77.9 

1966 

69.4 

PROJECTED 

DATA 

Y  =  63. 

7  +  0.762* (YEAR  - 

1960) 

BACKCAST:  1954  -  1978 

R 

SQUARED: 

0.96 

90%  CONFIDENCE  LIMITS  (N 

=  25) 

LOW  MID 

HIGH 

LOW 

MID 

HIGH 

1950 

54.0  56.0 

58.1 

1980 

76.9 

78.9 

81.0 

1955 

57.8  59.9 

61.9 

1985 

30.7 

82.7 

84.8 

1960 

61.6  63.7 

65.7 

1990 

84.5 

86.5 

88.6 

1965 

65.4  67.5 

59.5 

1995 

88.3 

90.3 

92.4 

1970 

69.2  71.3 

73.3 

2000 

92.1 

94.2 

96.2 

1975 

73.1  75.1 

77.1 

2005 

95.9 

98.0 

100.0 

Data  as 

of  1  July.  Sailing 

vessels  and  non- 

propelled 

craft  are 

not 

included 

.  Records  of  ships 

reg istered 

in  the  Peoples 

Republ ic 

of 

China  are  not  complete. 


SOURCE 

Lloyd’s  Register  of  Shipping.  Statistical  Tables.  London:  Lloyd's 
Register  of  Shipping,  annual. 
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TABLE  G-7 


AVERAGE  LENGTH  OF  TANKERS  OF  6000  DWT  OR  MORE  IN  THE  WORLD  FLEET 

(Feet) 


HISTORICAL  DATA 


1972 

671 

1976 

724 

1973 

683 

1977 

738 

1974 

694 

1978 

748 

1975 

709 

PROJECTED  DATA 


Y 

*  643  + 

13.2* (YEAR  -  1970) 

BACKCAST: 

1972  - 

1978  R  SQUARED: 

1.00 

95% 

CONFIDENCE  LIMITS  (N 

3  7) 

LOW 

MID 

HIGH 

1970 

539 

543 

647 

1975 

705 

709 

713 

1930 

771 

775 

780 

1985 

837 

842 

847 

1990 

902 

903 

913 

1995 

968 

974 

930 

2000 

1034 

1040 

1046 

2005 

1100 

1107 

1113 

Data  as  of  1  January.  Bulk/oil  and  ore/oil  carriers  are  not  in¬ 
cluded. 


SOURCE 

The  Tanker  Register.  London:  H.  Clarkson  &  Co.,  Ltd.,  annual. 
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APPENDIX  H 


Parameter  400;  Index  of  U.S.  Shipbuilding  Capability. 

An  estimate  of  shipbuilding  capability  is  given  for 
major  U.S.  shipyards.  (A  major  shipyard  is  defined  as  one 
having  at  least  one  building  position  with  the  capability 
to  accommodate  a  minimum  ship  size  of  47  5  feet  length 
overall  and  a  beam  of  68  feet).  Shipyard  capabilities  are 
catalogued  according  to  the  sizes  and  types  of  ships  which 
could  be  constructed  concurrently,  e.g.,  a  single  shipway 
(inclined  way,  side-launching  platform  or  building  basin) 
might  be  able  to  accommodate  one  large  tanker  or  three 
small  general  cargo  ships.  For  simplicity,  the  index  deals 
only  with  three  such  categories:  a  610-foot  container  ship, 
a  600-foot  dry  bulk  carrier,  and  a  920-foot  tanker.  Figures 
for  historical  data  are  indexed  (1974  =  100)  within  each  of 
these  categories.  A  composite  index  is  generated  by 
weighting  each  category  by  its  percentage  of  the  total 
number  of  ships  delivered  in  the  1970-1978  period,  assuming 
that  the  three  categories  are  representative  of  freighters, 
bulk  carriers,  and  tankers,  respectively.  (See  Table  H-l) . 

The  projected  index  for  1980  is  an  extrapolation  of 
historical  data.  Later  index  projections  are  calculated  on 
the  basis  of  ship  deliveries  to  be  expected  under  the 
prevailing  scenario  conditions  and  influences.  (See  Table 
4-7)  . 

Maximum  index  values  are  produced  under  Scenario  E.  To 
test  the  feasibility  of  doubling  the  composite  index  in 
peacetime  by  2005,  maximum  capability  increases  in  each 
category,  experienced  over  the  1973-1979  period,  have  been 
investigated.  Depending  on  the  mix  of  categories  of  ships 
built  in  the  1980-2005  period,  the  maximum  composite  index 
would  fall  in  the  248-385  range,  thereby  demonstrating  the 
feasibility  of  the  Scenario  E  estimate.  (See  Table  H-2) . 


H-l 


SHIPYARD  CAPABILITY  INDEX 


Composite  Index  -  Index  (GC)  x  Weight  (GC)  +  Index  (B)  +  Index  (T)  x  Weight  (T) 


TABLE  H-2 


FEASIBILITY  OF  SCENARIO  E  SHIPBUILDING  PROJECTIONS 
A:  SCENARIO  E  SHIPBUILDING  PROJECTION,  1977-2005 


Freighters 

Bulkers 

Tankers 

Total 

1977-1979 

5 

6 

19 

30 

1980-1984 

35 

5 

40 

80 

1985-1989 

35 

14 

40 

89 

1990-1994 

35 

13 

35 

83 

1995-1999 

35 

17 

20 

72 

2000-2004 

35 

0 

20 

55 

Total 

180 

55 

174 

409 

B:  SHIPYARD  CAPACITY 

Maximum  Observed  Annual  Increase  in  Number  of  Ships  Delivered,  1970-1978 

Freighters  5/yr  or  130  in  26  years 

Bulkers  6/yr  or  156  in  26  years 

Tankers  1/yr  or  26  in  26  years 

Area  Under  Curve 
a  b  (Shipway-Years) 


Ships 

Delivered 

1979 


Freighters 

68 

130 

68x26+4(130x26)  =  3458 

Bulkers 

52 

156 

52x26+^(156x26)  =  3380 

Tankers 

10 

26 

10x26+4(26x26)  =  598 

Total 

7436 

SCENARIO  E  FEASIBILITY  TEST 


Ship  Type 

Freighters 

Bulkers 

Tankers 

Total 


A 

Number 

Built 

(No.) 


Building 

Time 

(Yr) 


C=AB  D 

_ Shipway-years _ 

Required  Available 


E=C/D 

Ratio 

(%) 
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APPENDIX  I 

PROJECTIONS  FOR  PARAMETER  350A 


Deadweight  tonnage  of  the  'JS  privately-owned  merchant  fleet 
(ships  of  1000  CRT  or  more) . 

This  parameter  measures  the  projected  size  of  the  US 
merchant  fleet.  Although  fleet  DWT  is  the  fundamental 
measure,  the  numbers  of  ships  and  their  average  DWT  by  ship 
type  are  also  developed. 

Projections  of  fleet  size  (numbers  of  ships  and  DWT) 
for  19S0  are  extrapolations  of  historical  data  tempered 
slightly  by  judgment.  Projections  for  other  years  are 
predicated  on  the  following  premises  which  are  derived  from 
the  scenarios: 

Scenario  R: 

o  Fleet  DWT  remains  at  the  1930  level  until  1990 
when  it  rises  gradually  to  120%  of  the  1977  level. 

o  DWT  of  the  average  ship  rises  very  slowly  over  the 
period  (30.6  kLT  in  1977  to  34.5  kLT  in  2005). 

o  Freighter  DWT  rises  faster  than  the  fleet  average 
rate;  tanker  DWT  rises  more  slowly. 

o  The  proportion  of  ships  by  type  is  held  constant 
over  the  period,  in  terms  of  numbers  of  ships. 

Scenario  H : 

o  No  new  ships  are  delivered  to  the  fleet. 

o  The  oldest  ships  are  gradually  retired  so  that  all 
ships  built  before  1955  are  scrapped  by  2005.  See 
Table  1-1. 

Scenario  E: 

o  Fleet  DWT  increases  to  150%  of  the  1977  level. 
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o  Bulk  carrier  DWT  increases  nearly  7  times. 

o  Average  DWT  for  tankers  and  bulk  carriers 
approximately  doubles  by  2005. 

o  Average  freighter  DWT  increases  very  slowly. 

Historical  data  and  the  projections  resulting  from  the 
above  premises  are  given  in  the  accompanying  figures  and 
tables.  These  data  are  summarized  in  Table  5-1,  basic 
report . 
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TABLE  1-1.  SCENARIO  H  PROJECTIONS 


A.  1977  Profile  of  Oldest  Ships  in  the  US  Fleet 


Category 

Year  Built 

Freighters 

Bulkers 

Tankers 

Total 

No. 

kLT 

No. 

kLT 

No. 

kLT 

No. 

kLT 

A. 

Pre-1945 

13 

236 

0 

0 

29 

825 

42 

1,061 

B. 

1945-1949 

30 

462 

9 

215 

28 

705 

67 

1,382 

C. 

1950-1954 

35 

514 

5 

105 

42 

1,095 

82 

1,714 

B.  Ship  Retirements 

Under 

Scenario  H 

(Change) 

Year 

Freighters 

Bulkers 

Tankers 

Total 

No. 

kLT 

No. 

kLT 

No. 

kLT 

No. 

kLT 

1980 

260 

4,420 

16 

580 

280 

14,000 

556 

19,000 

(■JjA) 

-18 

-257 

-2 

-50 

-21 

-500 

-41 

-807 

1985 

242 

4,163 

14 

530 

259 

13,500 

515 

18,193 

(-%(A+B)) 

-32 

-488 

-7 

-165 

-35 

-945 

-74 

-1,598 

1990 

210 

3,675 

7 

365 

224 

12,555 

441 

16,595 

(JsB) 

-15 

-231 

-5 

-105 

-14 

-355 

-34 

-691 

1995 

195 

3,444 

2 

260 

210 

12,200 

407 

15,904 

<-%C) 

-6 

-118 

- 

- 

-14 

-410 

-20 

-528 

2000 

189 

3,326 

2 

260 

196 

11,790 

387 

15,376 

X-*c) 

-7 

-118 

- 

- 

-15 

-415 

-22 

-533 

2005 

182 

3,208 

2 

260 

181 

11,395 

365 

14,843 
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TABLE  1-2 


U.S.  PRIVATELY-OWNED  MERCHANT  FLEET 


(SHIPS  OF  1000 

GRT  OR  MORE) 

(Number  of 

ships) 

HISTORICAL  DATA 

1955 

1059 

1953 

967 

1957 

1012 

1959 

931 

1958 

1007 

1970 

793 

1959 

1023 

1971 

711 

1960 

1003 

1972 

651 

1961 

973 

1973 

595 

1952 

935 

1974 

583 

1965 

948 

1975 

580 

1966 

965 

1976 

577 

1967 

974 

1977 

571 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

556 

555 

556 

1935 

556 

515 

505 

1990 

556 

441 

472 

1995 

555 

407 

445 

2000 

530 

387 

432 

2005 

600 

365 

398 

Data  as  of  31  December.  Excludes  ships  operating  exclusively  on  the 
Great  Lakes  and  Inland  Waterways  and  Special  Types  such  as  Channel 
Ships,  Icebreakers,  Cable  Ships,  etc.,  and  merchant  ships  owned  by 
any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Pr  int  i'ng  of  £  ice, 
annua  1 . 
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TABLE  1-3 


NUM9ER  OF  FREIGHTERS  COMPRISING  THE  PRIVATELY-OWNED  U.S.  MERCHANT 
FLEET  (INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 

(Number  of  ships) 


HISTORICAL  DATA 


1956 

640 

1960 

615 

1957 

609 

1969 

589 

1959 

591 

1970 

475 

1959 

600 

1971 

402 

1960 

576 

1972 

361 

1951 

545 

1973 

320 

1962 

557 

1974 

313 

1955 

585 

1975 

305 

1965 

606 

1976 

299 

1967 

617 

1977 

285 

PROJE 

CTED  DATA 

SCENARIO 

R 

H 

E 

1980 

260 

260 

260 

1995 

260 

242 

238 

1990 

260 

210 

217 

1995 

265 

195 

200 

2000 

272 

189 

195 

2005 

280 

182 

175 

Data 

as  of  31  December. 

Includes 

break-bulk  vessels  both  refriger 

ated 

and  unrefrigerated, 

conta iner sh i ps  ,  partial 

containerships. 

rol  1- 

on/roll-off  vessels 

,  and  barge  carriers.  Excludes  ships  oper 

ating 

exclusively  on  the 

Great  Lakes  and  Inland 

Waterways  and  Spe 

cial 

Types  such  as  Channel  Ships 

,  Icebreakers,  Cable  Ships,  etc., 

and  merchant  ships  owned 

by  any 

military  force. 

SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  Office, 
annual. 
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TABLE  1-4 


NUMBER  OF  BULK  CARRIERS  COMPRISING  THE  PRIVATELY-OWNED  U.S.  MERCHANT 
FLEET  (INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 


(Number  of 

sh i ps) 

HISTORICAL 

DATA 

195S 

40 

1963 

50 

1957 

39 

1959 

46 

1958 

41 

1970 

37 

1959 

41 

1971 

33 

1960 

57 

1972 

32 

1951 

66 

1973 

26 

1962 

70 

1974 

19 

1965 

60 

1975 

19 

1955 

57 

1976 

18 

1967 

53 

1977 

19 

PROJECTED 

R 

DATA 

SCENARIO 

H 

E 

1980 

16 

16 

16 

1935 

16 

14 

15 

1990 

16 

7 

28 

1995 

16 

2 

40 

2000 

16 

2 

56 

2005 

17 

2 

52 

Data  as  of  31  December.  Includes  all  vessels  designed  to  carry  dry 
bulk  cargo,  as  well  as  ore/bulk/oil  carriers  and  other  combination 
bulk/oil  and  ore/oil  carriers.  Excludes  ships  operating  exclusively 
on  the  Great  Lakes  and  Inland  Waterways,  and  merchant  ships  owned  by 
any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Pr  int Trig  of  i  i  ce  , 

annual . 
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TABLE  1-5 


NUMBER  OF  TANKERS  COMPRISING  THE  PRIVATELY-OWNED  U.S.  MERCHANT  FLEET 

{INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 

(Number  of  ships) 


HISTORICAL  DATA 


1956 

341 

1968 

277 

1957 

327 

1969 

273 

1953 

333 

1970 

262 

1959 

343 

1971 

258 

1950 

338 

1972 

246 

1961 

327 

1973 

241 

1952 

314 

1974 

245 

1965 

276 

1975 

250 

1965 

275 

1976 

254 

1957 

278 

1977 

262 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

280 

280 

280 

1935 

280 

259 

252 

1990 

280 

224 

227 

1995 

284 

210 

205 

2000 

292 

195 

181 

2005 

303 

181 

171 

Data  as  of  31  December.  Includes  crude  petroleum  and  petroleum  pro¬ 
ducts  tankers,  chemical  tankers,  LNG  and  LPG  tankers,  wine  tankers, 
molasses  tankers  and  whaling  tankers.  Excludes  ships  operating  ex¬ 
clusively  on  the  Great  Lakes  and  Inland  Waterways,  and  merchant 
ships  owned  by  any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Pr int ing  office, 
annual. 
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TABLE  1-6 


AVERAGE  DWT  OF  FREIGHTERS  COMPRISING  THE  PRIVATELY-OWNED  U.S. 
MERCHANT  FLEET  (INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 

(Thousands  of  long  tons) 


HISTORICAL  DATA 


1955 

10.6 

1953 

11.7 

1957 

10.6 

1969 

12.1 

1958 

10.7 

1970 

12.9 

1959 

10.9 

1971 

13.3 

1950 

10.7 

1972 

14.0 

1951 

10.8 

1973 

15.1 

1952 

11.1 

1974 

15.9 

1965 

11.4 

1975 

16.3 

1956 

11.5 

1976 

16.5 

1957 

11.4 

1977 

16.8 

PROJECTED 

R 

DATA 

SCENARIO 

H 

E 

1930 

17.0 

17.0 

17.0 

1935 

17.0 

17.2 

17.8 

1990 

17.0 

17.5 

18.5 

1995 

17.0 

17.7 

19.2 

2000 

17.3 

17.6 

20.0 

2005 

17.8 

17.6 

20.8 

Data  as  of  31  December.  Includes  break-bulk  vessels  both  refriger¬ 
ated  and  unrefrigerated,  containerships,  partial  conta inerships , 
roll-on/roll-off  vessels,  and  barge  carriers.  Excludes  ships  oper¬ 
ating  exclusively  on  the  Great  Lakes  and  Inland  Waterways  and  Spe¬ 
cial  Types  such  as  Channel  Ships,  Icebreakers,  Cable  Ships,  etc., 
and  merchant  ships  owned  by  any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Printing  of  f ice , 
annual. 
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TABLE  1-7 


AVERAGE  OWT  OF  BULK  CARRIERS  COMPRISING  THE  PRIVATELY-OWNED  U.S. 
MERCHANT  FLEET  (INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 

(Thousands  of  long  tons) 


HISTORICAL  DATA 


1956 

14.1 

1958 

19.6 

1957 

14.0 

1959 

20.0 

1953 

14.1 

1970 

20.4 

1959 

12.0 

1971 

21.6 

I960 

14.1 

1972 

21.9 

1961 

14.7 

1973 

23.7 

1952 

15.9 

1974 

28.1 

1965 

18.3 

1975 

28.6 

1955 

18.3 

1976 

29.4 

1967 

18.8 

1977 

29.4 

PROJECTED 

DATA 

V.'iRIO 

R 

H 

E 

1980 

36.2 

36.2 

36.2 

1985 

36.2 

37.8 

44.5 

1990 

36.2 

52.1 

52.8 

1995 

37.5 

130.0 

61.2 

2000 

33.8 

130.0 

69.6 

2005 

38.2 

130.0 

77.8 

Data  as  of  31  December.  Includes  all  vessels  designed  to  carry  dry 
bulk  cargo,  as  well  as  ore/bulk/oil  carriers  and  other  combination 
bulk/oil  and  ore/oil  carriers.  Excludes  ships  operating  exclusively 
on  the  Great  Lakes  and  Inland  Waterways,  and  merchant  ships  owned  by 
any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  Pr intlng  office, 
annual. 
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TABLE  1-8 


AVERAGE  DWT  OF  TANKERS  COMPRISING  THE  PRIVATELY-OWNED  U.S.  MERCHANT 
FLEET  (INCLUDES  SHIPS  OF  1000  GRT  OR  MORE) 

(Thousands  of  long  tons) 


HISTORICAL  DATA 


1955 

17.1 

1958 

25.1 

1957 

17.7 

1959 

26.5 

1953 

18.5 

1970 

28.1 

1959 

19.3 

1971 

29.7 

1950 

20.0 

1972 

31.6 

1951 

21.1 

1973 

34.1 

1962 

21.9 

1974 

35.2 

1955 

24.2 

1975 

37.9 

1966 

24.5 

1976 

41.4 

1957 

24.6 

1977 

45.7 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

50.0 

50.0 

50.0 

1935 

50.0 

52.1 

62.  5 

1990 

50.0 

56.0 

75.0 

1995 

50.0 

58.1 

87.5 

2000 

50.3 

60.2 

100.0 

2005 

49.7 

63.0 

112.  5 

Data  as  of  31  December.  Includes  crude  petroleum  and  petroleum  pro¬ 
ducts  tankers,  chemical  tankers,  LNG  and  LPG  tankers,  wine  tankers, 
molasses  tankers  and  whaling  tankers.  Excludes  ships  operating  ex¬ 
clusively  on  the  Great  Lakes  and  Inland  Waterways,  and  merchant 
ships  owned  by  any  military  force. 


SOURCE 

U.S.  Department  of  Commerce.  Maritime  Administration.  Merchant 
Fleets  of  the  World.  Washington,  D.C.:  Government  PrinTTng  Office , 
annual. 
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APPENDIX  J 

PROJECTIONS  FOR  PARAMETER  220 


Number  of  US  casualties  (collisions,  rammings,  groundings) 
per  thousand  ship  operating  days  per  year. 

This  parameter  measures  the  casualty  rate  for  US 
ships.  Casualty  rates  are  shown  as  the  annual  number  of 
collisions,  rammings  and  groundings  suffered  by  US  ships 
divided  by  the  number  of  operating  days  available  to  the 
fleet.  Calculation  of  historical  data  (Table  4-9  and  J-2, 
and  Tables  J-2  and  J-3)  is  straightforward;  projections, 
however,  are  more  complex. 

As  might  be  expected,  the  number  of  casualties  varies 
rather  widely  from  year  to  year.  It  appears  to  be  dependent 
upon  the  volume  of  US  foreign  trade,  the  quantity  carried 
in  US  ships,  the  number  of  ships  and  the  fleet  DWT  (sources 
and  calculations  are  given  in  Table  J-4).  Since  ships 
smaller  than  1000  GRT  have  historically  made  up  70-90%  of 
the  total  fleet,  casualty  projections  are  sensitive  to 
their  number.  The  prediction  equations  used  are  only  fairly 
accurate  (R^  =  0.9).  For  this  reason,  casualty  rates  have 
been  "predicted"  for  historical  data  (and  plotted  as  a 
broken  line  in  Figure  4-5)  so  that  a  comparison  with  actual 
data  can  be  made.  The  essence  of  the  graph,  however,  is  the 
general  shape  the  projections  assume  under  the  influence  of 
the  three  scenarios. 


TABLE  J-l 


CASUALTIES  (COLLISIONS,  RAMM1NGS,  AND  GROUNDINGS)  SUFFERED  BY  U.S. 

COMMERCIAL  VESSELS 

(Number  of  casualties) 


HISTORICAL  DATA 


1959 

1580 

1969 

2362 

1960 

1623 

1970 

2235 

1961 

1689 

1971 

2427 

1952 

1530 

1972 

2396 

1953 

1295 

1973 

2733 

1954 

1751 

1974 

2919 

1965 

1912 

1975 

3092 

1955 

1799 

1976 

3262 

1957 

1339 

1977 

3529 

1958 

2095 

1978 

3928 

PROJECTED 

R 

DATA 

SCENARIO 

H 

E 

1980 

4128 

4123 

4128 

1935 

3900 

4468 

4535 

1990 

3693 

4924 

4705 

1995 

3470 

5310 

4582 

2000 

3283 

5585 

3944 

2005 

2996 

5929 

3170 

Based  on  U.S.  commercial  vessel  casualties  investigated  by  Coast 
Guard  Marine  Inspectors  where  physical  damage  to  property  exceeded 
$1500.  Casualties  to  barges  and  commercial  and  recreational  motor- 
boats  are  not  included.  Before  1976  casualties  are  for  year  ending 
30  June;  after  1976,  for  year  ending  30  September.  1976  comprises  15 
months;  4/5  of  the  casualties  in  this  period  are  used.  Projections 
are  based  on  estimates  of  the  portion  of  U.S.  foreign  trade  carried 
in  U.S.  ships  and  fleet  QWT. 


SOURCE 

U.S.  Department  of  Transportation.  U.S.  Coast  Guard.  "Statistics  of 
Casualties."  Proceedings  of  the  Marine  Safety  Council.  Washington, 
D.C.:  Government  Printing  Office,  bi-monthly. 


J-2 


m 


CASUALTIES  (COLLISIONS,  HAMMINGS,  AND  GROUNDINGS)  SUFFERED  BY  U.S 

COMMERCIAL  VESSELS 


TABLE  J-2 


TOTAL  ANNUAL  SHIP  OPERATING  DAYS 
(U.S.  MERCHANT  FLEET) 

(Operating  days  (000)) 


HISTORICAL  DATA 


1959 

1414 

1959 

1073 

1960 

1376 

1970 

1023 

1961 

1334 

1971 

1141 

1952 

1271 

1972 

1255 

1963 

1255 

1973 

1394 

1964 

1199 

1974 

1402 

1965 

1165 

1975 

1499 

1966 

1136 

1976 

1593 

1967 

1126 

1977 

1635 

1968 

1102 

1978 

1637 

R 

H 

PROJECTED  DATA 

SCENARIO 

E 

R 

H 

E 

1930 

1335 

1335 

1835 

1995 

1735 

2017 

2267 

1935 

1300 

1899 

2020 

2000 

1716 

2041 

2331 

1990 

1770 

1970 

2152 

2005 

1652 

2081 

2402 

Vessel  population  as  of  1  July.  All  U.S.  ships  of  100  GRT  or  more 
are  included  except  sailing  vessels  and  non-propel led  craft.  Annual 
ship  operating  days  (reflecting  time  lost  due  to  overhaul,  inspec¬ 
tion,  repairs,  etc.)  are  based  on  337  days  per  ship  annually  in  the 
period  1955-59.  This  figure  is  increased  by  2  days  annually  each 
succeeding  5-year  period;  after  1974  it  is  held  at  345  days.  Pro¬ 
jections  reflect  further  operating  day  estimates  and  estimated  fleet 
size . 


SOURCE  1 

Lloyd's  Register  of  Shipping.  Statistical  Tables.  London:  Lloyd’s 
Register  of  Shipping,  annual. 


SOURCE  2 


Temple,  Barker  &  Sloane, 
U.S. -Foreign  Trade.  Vol. 
Maritime  Administra t ion . 
Sloane,  Inc.,  January  2, 


Inc .  Merchant  Fleet  Forecast  of  Vessels  in 
1 1  Final  Report.  Report  prepared  Tor  the 
Wellesley  Hills,  Mass.:  Temple,  Barker  & 
1978. 
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TABLE  J-3 


U.S.  MERCHANT  FLEET 

(INCLUDES  SHIPS  OF  ALL  TYPES  OF  100  GRT  OR  MORE) 
(Number  of  ships) 


HISTORICAL  DATA 


1954 

4755 

1957 

3303 

1955 

4537 

1953 

3232 

1955 

4432 

1959 

3145 

1957 

4374 

1970 

2933 

1953 

4301 

1971 

3327 

1959 

4195 

1972 

3637 

1950 

4059 

1973 

4053 

1951 

3935 

1974 

4035 

1962 

3749 

1975 

4346 

1963 

3706 

1976 

4616 

1954 

3537 

1977 

4740 

1955 

3416 

1978 

4746 

1956 

3332 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1930 

5239 

5289 

5289 

1985 

5159 

5471 

5788 

1990 

5043 

5709 

6132 

1995 

4915 

5399 

5422 

2000 

4834 

6022 

6555 

2005 

4632 

6194 

6765 

Data  as  of  1  July.  Sailing  vessels 
included.  Projections  are  based  on 
and  the  number  and  DWT  of  ships  of 


and  non-propelled 
estimates  of  U.S. 
1000  GRT  or  more. 


craft  are  not 
foreign  trade 


SOURCE 

Lloyd's  Register  of  Shipping.  Statistical  Tables.  London:  Lloyd's 
Register  of  Shipping,  annual.  ” 
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CASUALTY  RATE  PROJECTIONS 
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APPENDIX  K 

PROJECTIONS  FOR  PARAMETER  550 


Index  of  annual  port  time  per  round  trip. 

The  algorithm  for  average  annual  port  time  per  round 
trip  developed  by  Temple,  Barker  and  Sloanel  (TBS)  has  been 
employed  with  minor  modifications.  The  algorithm,  which 
divides  port  time  into  two  terms  (cargo  handling  time  and 
additional  port  time),  is  outlined  in  Figure  K-l.  It  has 
been  exercised  for  each  ship  sub-type  (listed  in  Table 
K-l);  for  each  term  an  average,  weighted  by  ship  sub-type 
population,  has  been  developed  for  each  ship  type.  These 
data  have  been  indexed,  using  ship  type  population  as  the 
weighting  factor;  a  composite  index,  weighting  cargo 
handling  and  additional  port  time  equally,  is  shown  in 
Table  4-10. 

Average  DWT  by  TBS  ship  type  (termed  "ship  sub-type" 
in  this  study)  is  calculable  for  the  years  1971-1976.2 
Projections  depend  on  scenario  conditions  and  have  been 
predicated  on  projected  ship  types  (freighter,  bulker, 
tanker)  given  in  Table  5-1,  basic  report.  Projections  for 
the  number  of  ships  by  sub-type  appear  in  Table  5-2,  basic 
report.  Average  DWT  by  ship  sub-type  has  been  developed 
within  the  constraints  imposed  by  the  number  of  ships  and 
total  DWT  for  the  type,  and  by  selecting  a  reasonable 
average  DWT  trend  for  each  ship  sub-type.  The  elements  of 
the  algorithm  (Figure  K-l)  are  discussed  in  the  following 
paragraphs . 

Ship  carrying  capacity  is  a  complex  variable  because 
freighters  are  volume-limited,  whereas  bulkers  and  tankers 
are  we i g  h  t  -  1  i  m  i  t ed .  TBS  values  for  the  various  factors 
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Source:  Reference  A-19,  Chapter  VIII 


TABLE  K-l 


CLASSIFICATION  OF  SHIP  TYPES  AND  SUB-TYPES 


FREIGHTER  BULK  CARRIER,  continued 


GENERAL  CARGO  (GC) 

Freighter 
Freighter /Nuclear 
Freighter/Refrig. 

Combo.  Pass.  &  Cargo 

Combo/Refrig. 

Combo/Nuclear 

PARTIAL  CONTAINER  (PC) 

Pallet  Carrier 
Partial  Container 
Bulk  Containership 

FULL  CONTAINER  (FC) 

Containership 
Container/ Car  Carrier 
Container/ Rail  Carrier 
Container/  Ro-Ro 
Roll-on/ Roll-off 
Car  Carrier 

BARGE  CARRIER  (BC) 

Barge  Carrier 
Container/Barge  Carrier 


BULK  CARRIER 

DRY  BULK  (DB) 

Bauxite  Carrier 
Bulk  Carrier 
Cement  Carrier 
Colliers 

Limestone  Carrier 
Nickel  Carrier 
Ore  Carrier 
Pallet  Carrier 
Phosphate  Carrier 


DRY  BULK  (DB)  continued 

Salt  Carrier 
Sand  Carrier 
Urea  Carrier 
Voodchip  Carrier 
Timber  Carrier 
Cattle  Carrier 
Bulk/Car  Carrier 
Bulk/Timber  Carrier 

COMBINATION  CARRIER  (CC) 

Bulk/Oil 
Ore/Bulk/Oil 
Ore/Oil  Carrier 


TANKER 

LIQUIFIED  GAS  (LG) 

LPG  Tanker 
LNG  Tanker 

LIQUID  BULK(LB) 

Asphalt  Tanker 
Asphal t / B itumen 
Bitumen 

Chemical  Tanker 
Molasses  Tanker 
Nuclear  Tanker 
Phosphorus  Tanker 
Solvents  Tanker 
Sulphur  Tanker 
Tanker 

Whaling  Tanker 
Wine  Tanker 


Source:  After  Reference  A-19,  Exhibit  V-I. 
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(shown  in  Table  K-2)  wece  used  in  calculating  historical 
capacities  for  all  ship  sub-types  and  for  projections  for 
bulkers  and  tankers.  Projected  capacities  for  freighters 
were  obtained  by  regression  analysis  of  historical  data. 

Cargo  handling  rates  are  given  for  each  ship  sub-type 
in  Figure  K-2.  In  order  to  obtain  a  formula  in  units  of 
long  tons  per  hour,  some  simplifications  were  necessary 
with  respect  to  the  full  container  (FC)  and  barge  carrier 
(BC)  sub-types.  Measurement  tons  (of  40  cubic  feet)  were 
first  obtained.  Total  volume  (import  and  export)  of 
conta i ner i zable  (high  and  low  value)  trade  by  commodity 
group  for  1975, ^  was  calculated  both  in  long  tons  and, 
using  measurement  ton  conversion  factors  by  commodity 
group, ^  in  measurement  tons.  By  this  weighted  averaging 
procedure  a  representative  conversion  factor  of  1  LT  =  2.11 
MT  resulted,  thereby  permitting  an  average  cargo  handling 
rate  in  tons  per  hour  to  be  used  for  container  ships  and 
barge  carriers. 

Table  K-3  contains  cargo  handling  rate  growth  factors 
for  all  ship  sub-types  under  the  three  scenarios.  TBS 
projections5  for  1980-2000  have  been  used.  The  1980  values 
have  been  applied  for  all  scenarios;  values  for  1985-2000 
have  been  used  without  modification  for  Scenario  E,  since 
the  TBS  and  Scenario  E  assumptions  are  similar.  Values  for 
2005  have  been  extrapolated.  Scenario  H  is  a  no-growth 
case;  1980  values  have  been  used  for  the  entire  25  year 
period.  Values  for  Scenario  R  show  half  the  Scenario  E 
growth . 

The  cargo  handling  rates  developed  by  TBS  are  averages 
of  loading  rates  and  discharging  rates.  Therefore,  in  this 
simple  round  trip  model  there  are  four  cargo  handing 
evolutions  per  round  trip.  This  completes  the  description 
of  this  first  term  of  the  port  time  algorithm,  cargo 
handling  time. 

The  second  term,  additional  port  time,  deals  with  all 
other  delays  which  can  keep  an  operational  ship  in  port, 


TABLE  K-2 


SHIP  CARRYING  CAPACITY  FACTORS 


A.  HISTORICAL  SHIP  SUB-TYPE 


CARGO  DEADWEIGHT  FACTOR (CDF) : 

GC 

PC 

FC 

BC 

DB 

CC 

LG 

LB 

Below  40  k  DWT 

1.00 

1.00 

1.00 

1.00 

0.90 

0.90 

0.91 

0.90 

40-70  k  DWT 

1.00 

1.00 

1.00 

1.00 

0.92 

0.92 

0.93 

0.92 

70-120  k  DWT 

1.00 

1.00 

1.00 

1.00 

0.95 

0.95 

0.95 

0.95 

Over  120  k  DWT 

1.00 

1.00 

1.00 

1.00 

0.97 

0.97 

0.97 

0.97 

DECK  CARGO  FACTOR (DC) : 

1.08 

1.30 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

BROKEN  STOWAGE  FACTOR (BS) : 

1.40 

1.45 

1.20 

1.20 

1.00 

1.00 

1.08 

1.00 

LOAD  FACTOR(LF) : 

Heavy  Leg 

0.80 

0.80 

0.80 

0.80 

1.00 

1.00 

1.00 

1.00 

Light  Leg 

0.60 

0.60 

0.60 

0.60 

0 

0 

0 

0 

Round  Trip 

1.40 

1.40 

1.40 

1.40 

1.00 

1.00 

1.00 

1.00 

B.  PROJECTIONS  (Based  on  Regression  Analysis  of  Historical  Data) 

R Broken  Stowage  Factor  (BS) 


GC: 

Capacity  = 

-8.25  +  1.31  *(DWT) 

0.92 

Projection  for  Liquified 

PC: 

Capacity  ■ 

-5.82  +  1.26  *(DWT) 

0.58 

Gas  Carriers  (LG) 

FC: 

Capacity  = 

-48.8  +  4.01  *(DWT) 

0.88 

BC: 

Capacity  = 

0.280  +  0.594  *(DWT) 

0.99 

1980 

1.06 

DB: 

Capacity  = 

(CDF)* (DWT) 

- 

1985 

1.04 

CC: 

Capacity  = 

(CDF)* (DWT) 

- 

1990 

1.03 

LG: 

Capacity  = 

(CDF) *(DWT) / (BS) 

- 

1995 

1.03 

LB: 

Capacity  = 

(CDF)*(DWT) 

- 

2000 

1.02 

2005 

1.02 

Sources:  Reference  A-19,  Chapter  VIII  and  Reference  B-17. 


FIGURE  K-2 


CARGO  HANDLING  RATES 
IN  TONS  PER  HOUR  (TPH) 

OR  CUBIC  FEET  PER  HOUR  (CFPH) 
1975 


SHIP  TYPE/SUB-TYPE 


FREIGHTERS 


General  Cargo  (GC) 

TPH 

“ 

109  +1.0  (kDWT) 

Partial  Container  (PC) 

TPH 

a 

218  +  2.0  (kDWT) 

Full  Container  (FC) 

CFPH 

- 

18,000  +  2000  (kDWT) 

TPH 

- 

213  +  23.7  (kDWT) 

Barge  Carrier  (BC) 

CFPH 

* 

59,025 

TPH 

■5 

699 

BULK  CARRIERS 

Dry  Bulk  (DB) 

TPH 

m 

575  +  16.3  (kDWT) 

Combination  Carrier  (CC) 

TPH 

m 

473  +26.7  (kDWT) 

TANKERS 

Liquefied  Gas  Carrier  (LG) 

TPH 

m 

423  +55.3  (kDWT) 

Liquid  Bulk  (LB) 

TPH 

m 

370  +  37  (kDWT) 

Source:  Reference  A-19,  Chapter  VIII 
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TABLE  K-3 


CARGO  HANDLING  RATE  GROWTH  FACTOR* 


SCENARIO 

FREIGHTERS 

BULKERS 

TANKERS 

AND  YEAR 

GC,  PC,  FC,  BC 

DB 

CC 

LG,  LB 

All  1980 

1.15 

1.05 

1.03 

1.01 

R  1985 

1.20 

1.08 

1.05 

1.02 

1990 

1.30 

1.10 

1.06 

1.03 

1995 

1.40 

1.13 

1.08 

1.04 

2000 

1.50 

1.16 

1.10 

1.05 

2005 

1.60 

1.19 

1.12 

1.05 

H  All  Years 

1.15 

1  05 

1.03 

1.01 

E  1985 

1.30 

1.10 

1.06 

1.02 

1990 

1.45 

1.15 

1.09 

1.03 

1995 

1.60 

1.20 

1.12 

1.04 

2000 

1.75 

1.25 

1.15 

1.05 

2005 

1.80 

1.27 

1.16 

1.05 

*  The  1975  Cargo  Handling  Rate  should  be  multiplied  by  the  growth  rate 
factor  from  this  table  to  obtain  the  Cargo  Handling  Rate  for  the 
given  projected  year. 


Source  (For  Scenario  E  data,  except  2005);  Reference  A-19,  Chapter  VIII 
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such  as  waiting  for  terminal  berthing  space.  Since  round 
trips  are  being  considered,  delays  in  both  US  and  foreign 
ports  must  be  taken  into  account.  The  TBS  studies6  examined 
delays  experienced  on  the  60-odd  trade  routes  and  arranged 
the  routes  in  five  ranks  or  groups.  Group  I,  with  the 
shortest  delays,  contains  routes  to  industrialized  nations; 
Group  V,  containing  routes  to  nations  with  less  efficient 
port  facilities,  shows  the  greatest  delays.  Delays  also 
vary  by  the  trade  route  distance  (shorter  routes,  shorter 
delays).  Further,  ships  with  dedicated  terminals,  such  as 
LNG  carriers,  experience  relatively  short  delays.  Table  K-4 
shows  additional  port  time  by  ship  sub-type  and  trade  route 
group  for  1975  with  scenario  projections  for  1980-2005.  TBS 
values  (through  2000)  have  been  used  without  modification 


for  Scenario  R. 

conditions : 

Projections 

reflect  the 

following 

Scenario 

Condition 

R 

H 

E 

US  Deepwater  Ports 

Few,  late 
in  period 

None 

Some 

Trading  Partners 

No  change 

No  change 

More  African, 
Persian  Gulf 
Trade 

Effect  of  Terrorism 

Minimal 

Some 

Considerable 

Overall  Delay 

Decrease 

Increase 

Moderate 

Increase 

Table  K-5  displays  the  portion  of  US  foreign  trade  carried 
by  trade  route  group  in  1975  and  projections  for  the  three 
scenarios.  These  percentages  have  been  used  to  develop  a 
weighted  value  of  additional  port  time  for  each  ship 
sub-type.  This  completes  the  data  requirements  for 
exercising  the  algorithm  given  in  Figure  K-l,  enabling  a 
composite,  average  of  relatives  index  of  average  annual 
port  time  per  round  trip  to  be  generated,  as  outlined 
earlier  in  this  appendix.  Partial  calculations  are  given  in 
Table  K-6  by  way  of  illustration. 


K-8 


TABLE  X-4 

ADDITIONAL  PORT  TIME  FOR  ALL  SHIP  SUB-TTPES 
IN  DATS  PER  ROUND  TRIP  VOYAGE 
1975-2000 
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M  H  *4  H  ^  K<  H  H  H  r(  H  H  H  H  H  ^4  «4  N  N  H  <-4  H  H  H  H  ^4  H  «4 


M 

1 

1 

1 

1 

1 

1 

1 

pH  pH 

pH 

1 

1 

1 

- 

1 

1 

1 

1 

H  pH 

*h 

pH 

pH 

p*H 
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pH 
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TABLE  K-5 


PORTION  OF  US  FOREIGN  TRADE  CARRIED  BY  TRADE  ROUTE  GROUP 


TRADE  ROUTE  _ US  FOREIGN  TRADE  (PERCENT) 


GROUP 

SCENARIO 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

I  - 

Europe 

Historical 

19 

Canada 

R 

18 

18 

18 

18 

18 

18 

H 

18 

18 

18 

18 

18 

18 

E 

18 

18 

17 

17 

17 

16 

II  - 

Caribbean 

Historical 

30 

West  Coast 

R 

28 

28 

28 

28 

28 

28 

of 

H 

28 

28 

28 

28 

28 

28 

South  America 

E 

28 

27 

27 

26 

26 

25 

III  - 

Mediterranean 

Historical 

29 

East  Coast 

R 

30 

30 

30 

30 

30 

30 

of 

H 

30 

30 

30 

30 

30 

30 

South  America 

E 

30 

29 

29 

28 

27 

27 

IV  - 

Oceania 

Historical 

5 

R 

4 

4 

4 

4 

4 

4 

H 

4 

4 

4 

4 

4 

4 

E 

4 

4 

3 

3 

2 

2 

V  - 

Africa 

Historical 

17 

South  Asia 

R 

20 

20 

20 

20 

20 

20 

Southeast  Asia 

H 

20 

20 

20 

20 

20 

20 

Near  East 

E 

20 

22 

24 

26 

28 

30 

Source:  Reference  B-I3,  vl,  Table  2-7(1975  Data);  Reference  A-20,  Exhibit  VII-13. 
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Ml*  t-6 


ladtx  of  Pert  Tina  Par  Bound  Trip 
Partial  Calculation* 


A  >  C-S/B.  D  t-D/D.  P  01/2P(C+E)  B 

Ship  Tppa  Cargo  Handling  Tina  Additional  Port  Tina  float  Coarpoaltc  Index 


Hours 

Index 

Hours 

Index 

Population 

Bp  Type 

Total 

1*74 

(Boat  Tear) 

Freighter 

207.8* 

100.0 

S11.9b 

100.00 

0.34 

34.0 

Bulk  Carrier 

•9.1* 

100.0 

177.0b 

100.00 

0.03 

1.0 

Tanker 

75.9* 

100.0 

29. 2b 

100.00 

0.42 

42.0 

100.0 

I960 

All  Scenario* 

Freighter 

189.1 

91.0* 

431.8 

88.3d 

0.47 

42.2 

Bulk  Carrier 

94.4 

108.2 

149.7 

84.6 

0.03 

2.9 

Tanker 

81.8 

107.8 

24.9 

85.1 

0.30 

48.3 

93.4 

1*83 

Scenario  B 

Freighter 

139.9 

67.1 

180. 8 

74.1 

0.47 

33.2 

Bulk  Carrier 

112.7 

126.3 

120.4 

68.0 

0.01 

2.9 

Tanker 

79.9 

103.1 

24.0 

82.2 

0.50 

46.8 

82.9 

1990 

Scenario  B 

Freighter 

113.8 

33.4 

112.1 

60.8 

0.47 

27.3 

Bulk  Carrier 

91.8 

103.0 

96.1 

34.3 

0.03 

2.4 

Tanker 

78.7 

103.7 

24.0 

82.2 

0.30 

46.4 

76.1 

199S 

Scenario  B 

Freighter 

*4.3 

43.4 

231.6 

49.0 

0.47 

22.2 

Bulk  Carrier 

91.2 

102.4 

75.4 

42.6 

0.03 

2.2 

Tanker 

77.9 

102.4 

24.0 

82.2 

0.30 

46.2 

70.6 

2000 

Scenario  B 

Freighter 

77.2 

37.2 

204.3 

39.8 

0.47 

18.1 

Bulk  Carrier 

*0.8 

101.9 

41.9 

15.0 

0.03 

2.1 

Tankar 

77.2 

101.7 

24.0 

82.2 

0.30 

46.0 

66.2 

2003 

Scenario  B 

Freighter 

71.4 

13.1 

187.6 

36.5 

0.47 

16.9 

Bulk  Carrier 

88.7 

*9.4 

61.9 

33.0 

0.03 

2.0 

Tanker 

77.1 

101.4 

24.0 

82.2 

0.30 

43.9 

64.8 

Beta*:  a  -  Seat  pear  valuta  (S.)  c  -  (189.  1/207. IJxlOO  -  *1.0 


k  -  Set*  pear  valuta  (0.)  d  •  (431. 8/313. 9)*100  •  88.3 


S-U 


1 


FOOTNOTES  TO  APPENDIX  K 

1.  References  A-19  and  A-20. 

2.  Reference  B-17. 

3.  Reference  B-13. 

4.  Reference  A-20,  Chapter  V. 

5.  Reference  A-19,  Chapter  VIII. 

6.  Reference  A-19,  Chapter  VIII,  and  Reference  A-20, 
Chapter  VII. 
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APPENDIX  L 

PROJECTIONS  FOR  PARAMETER  210 


Ratio  of  speed  of  advance  to  design  speed  for  US 
privately-owned  merchant  ships  of  1000  GRT  or  more. 

This  parameter  is  designed  to  guage  the  efficiency  of 
port-to-port  voyages.  Experienced  transit  time  over 
specified  routes  compared  to  minimum  possible  transit  time 
would  provide  such  a  guage,  as  would  the  speed  of  advance 
(SOA)  (route  distance  divided  by  experienced  transit  time) 
compared  to  design  speed.  The  latter  measure  has  been 
adopted,  but  instead  of  taking  a  direct  approach  (e.g.,  by 
tracking  a  sample  of  ships  over  selected  or  random  routes 
for  a  period  of  time)  ,  a  simpler  macro  analysis  has  been 
employed. 

Table  4-11  has  been  developed  using  the  algorithm 
described  in  Figure  L-l.  Fundamentally,  the  algorithm 
calculates  the  number  of  round  trips  the  fleet  must  make  in 
order  to  transport  the  total  annual  US  foreign  trade 
carried  in  US  ships;  the  number  of  trips  times  the 
effective  distance  over  which  US  foreign  trade  moves 
divided  by  the  fleet  underway  time  yields  the  SOA,  which  is 
then  compared  to  the  fleet  average  design  speed.  The 
algorithm  is  described  in  more  detail  in  the  following 
paragraphs . 

For  historical  data,  effective  trade  route  distances 
for  each  year  were  calculated  using  round  trip  distances  by 
trade  route  and  ship  type  (Table  L-l)  in  conjunction  with 
trade  volume  by  service  (liner,  tanker,  non-liner)  for  each 
trade  route. *  Trade  route  distances  and  trade  volume  data 
for  liners  were  ascribed  to  freighters;  bulk  carrier  and 
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FIGURE  L-l 


ALGORITHM  FOR  SPEED  OF  ADVANCE  (SOA) 


SPEED  OF  ADVANCE 


Effective  Distance 
Underway  Time 


Cargo  Ton-Miles 

_ cargo  Tonnage- _ 

365-Non-Operational  Time  -  In-Port  Time 


SOA 


A 


H 


WHERE: 

A  ■  Effective  Trade  Route  Distance  per  Round  Trip 
C  ■  Number  of  Operating  Days  per  Year 

V  m  Annual  US  Foreign  Trade  (Imports  and  Exports)  Carried  In 
US  Ships,  by  Ship  Type 

E  ■  Fleet  Cargo  Carrying  Capacity  per  Round  Trip  by  Ship  Type 
H  ■  Annual  Port  Time  per  Round  Trip 
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FIGURE  L-2 


EFFECTIVE  TRADE  ROUTE  DISTANCES 


l  vu 


EiVU 


For  j  -  1,2 


WHERE: 

A.  ■  Effective  Trade  Route  Distance  for  Ship  Type  j; 

^  j“l  implies  Freighters,  j“2  implies  Bulkers  and  Tankers 

V  ~  Volume  of  US  Foreign  Trade  Carried  by  Ship  Type  j  on 
^  Trade  Route  i  (See  Table  L-l) 

Djj  •  Round  Trip  Distance  for  Ship  Type  j  on  Trade  Route  i 


EFFECTIVE  DISTANCES  (kNM) 
FREIGHTER  BULKER-TANKER 


YEAR 

DISTANCE 

(Aj) 

DISTANCES 

1971 

16.85 

10.48 

1972 

16.66 

15.47 

1973 

16.07 

10.32 

1974 

15.73 

13.64 

1975 

15.72 

11.43 

1976 

16.01 

10.54 

MEAN 

16.17 

11.98 

STANDARD 

0.48 

2.11 

DEVIATION 
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tanker  trade  route  distances  and  trade  volume  data  for 
non-liner  and  tanker  services  were  ascribed  to  bulk 
carriers  and  tankers  as  a  single  ship  type.  The  results  of 
these  calculations  are  given  in  Figure  L-2.  Since 
significant  changes  in  US  trading  partners  are  not  implied 
in  Scenarios  R  and  H,  the  mean  distances  shown  have  been 
used  for  developing  projections  under  these  scenarios. 

Scenario  E,  however,  implies  more  trade  in  raw 
materials  with  Africa,  South  Asia,  Southeast  Asia,  and  the 
Middle  East.  While  the  historical  average  distance  for 
freighters  has  been  used  in  the  projections,  bul ker-tanker 
distances  have  been  adjusted  to  reflect  the  shifting 
pattern;  bul ker-tanker  effective  distance  increases 
gradually  to  12.95  kNM  by  2005. 

Total  US  foreign  trade  data  and  the  fraction  carried 
in  US  ships  are  given  in  Figures  3-14  and  3-15,  basic 
report.  Since  the  SOA  algorithm  requires  data  for  both 
freighters  and  bulkers/tankers,  projected  trade  data  have 
been  apportioned  to  the  two  ship  types.  Historically,  42% 
of  US  trade  has  been  carried  by  freighters;2  58%  by  bulkers 
and  tankers.  This  apportionment  has  been  retained  for 
Scenario  R  and  H  projections.  Scenario  E,  however, 
envisages  a  marked  increased  in  energy  and  raw  materials 
trade;  the  trade  portion  carried  by  bulkers  and  tankers  has 
therefore  been  gradually  increased  to  86%  by  2005. 

Fleet  cargo-carrying  capacities  have  been  derived  from 
the  algorithm  discussed  in  Appendix  K  by  aggregating 
average  capacities  by  ship  sub-type.  Fleet  cargo-carrying 
capacities  per  round  trip  are  given  in  Table  L-2  for 
freighters,  bulk  carriers,  and  tankers.  In  exercising  the 
SOA  algorithm,  bulk  carrier  and  tanker  capacities  have  been 
combined . 

Annual  operating  days  and  port  time  data  are  given  in 
Table  L-3.  Port  time  data  development  has  been  discussed  in 
Appendix  K.  Bulk  carrier  and  tanker  (B&T)  figures  represent 
averages  of  the  two  types,  weighted  by  their  populations. 
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TABLE  L-l 


TRADE 

ROUTE  ROUND  TRIP 

DISTANCES 

BULK  AND 

UKER  Al»> 

TRADE  ROUTE 

TANKER  DISTANCES 

NE08ULK  DISTANCES 

l 

9000 

13500 

2 

6S00 

9000 

4 

3500 

5000 

S-7-8-9-U 

7000 

8000 

10 

9000 

12000 

u  « 

19000 

27000 

13  Atl. 

9000 

12000 

13  Gulf 

11500 

1S500 

41 

10C00 

14000 

42 

11500 

15500 

43 

16500 

22000 

SI 

15000 

20000 

S2 

16000 

22000 

S3 

21000 

28500 

16  Atl. 

19500 

26500 

16  Gulf 

18500 

25500 

17  Atl. 

20500 

28000 

17  Gulf 

23000 

31000 

17  P«c. 

14000 

19000 

18  Atl. 

23500 

29500 

18  Gulf 

24694 

33500 

19 

3500 

4500 

20 

10500 

14500 

21 

10000 

12000 

22 

21000 

26500 

23 

8000 

10500 

24 

15500 

17000 

2S 

9500 

13000 

26 

17500 

24000 

65 

21500 

29000 

27 

14500 

19500 

28 

21500 

29000 

29 

11500 

16500 

31 

5SOO 

10500 

71 

4500 

6000 

72 

2500 

3500 

77 

3500 

4500 

78 

3000 

4000 

85 

11500 

15500 

86 

11000 

15000 

87 

250 

250 

32 

7500 

10500 

33 

9000 

12000 

M 

11500 

15500 

35 

8000 

11000 

36 

11000 

15000 

37 

13500 

18000 

38 

15000 

20500 

54 

13500 

18500 

55 

8500 

11500 

56 

26500 

35500 

58 

15500 

21000 

59 

26000 

35000 

60 

23000 

31000 

80 

10000 

13500 

81 

1500 

2000 

82 

4500 

6000 

83 

11000 

15000 

84 

15500 

21000 

91 

23500 

29500 

89 

3000 

4000 

92 

19000 

26000 

93 

19500 

26500 

61 

300 

300 

Source:  Reference  A-19,  Exhibit  VIII-7. 
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TABLE  L-2 


US  FLEET  CARGO-CARRYING  CAPACITY  (kLT/ROUND  TRIP) 


SCENARIO  - 

YEAR 

FREIGHTERS 

BULKERS 

TANKERS 

Historical 

1971 

3,472 

641.8 

6,894 

1972 

3,315 

631.8 

6,984 

1973 

4,047 

559.4 

7 , 386 

1974 

4,127 

497.8 

7,981 

1975 

4,079 

497.8 

8,525 

1976 

4,082 

484.3 

9,666 

All 

1980 

3,792 

531.2 

12,890 

R 

1985 

3,682 

531.2 

12,860 

1990 

3,698 

531.2 

12,880 

1995 

3,617 

547.2 

13,100 

2000 

3,454 

567.2 

13,480 

2005 

3,690 

595.0 

13,840 

H 

1985 

3,650 

486.0 

12,400 

1990 

3,112 

339.2 

11,550 

1995 

2,936 

252.2 

11,210 

2000 

2,800 

252.2 

10,820 

2005 

2,573 

252.2 

10,480 

E 

1985 

3,705 

612.2 

14,520 

1990 

3,957 

1341 

16,150 

1995 

3,843 

2266 

16,980 

2000 

3,972 

3605 

17,230 

2005 

3,839 

3818 

18,260 

TOTAL 

11,010 

10,930 

11,990 

12,610 

13,100 

14,230 

17,210 

17,070 

17,110 

17,260 

17,500 

18,120 

16,540 

15,000 

14,400 

13,870 

13,300 

18,840 

21,440 

23,090 

24,810 

25,910 
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TABLE  L-3 


VESSEL  TIME  ALLOCATION 


Total  Annual  Time  ■  Operational  Time  +  Non-Operatlonal  Time 

365  Days  ”  Port  Time  +  Underway  Time  +  Non-Operational  Time 
^Port  Time  Underway  Time 


^Round  Trip’  Round  Trip  )  Trips/Year  + 
OPERATIONAL  TIME  (Days  Per  Tear) 


e  \  No . 
y  Trl] 


Round 


Non-Operatlonal 

Tima 


SCENARIO 


Year 

Historical 

R 

H 

E 

1970 

1975 

1980 

343 

345 

347 

347 

347 

1985 

349 

347 

349 

1990 

351 

345 

351 

1995 

353 

342 

353 

2000 

355 

339 

355 

2005 

355 

336 

355 

ICE: 

Reference  A-19,  Exhibit  VIII- 

-9,  for 

1975  and 

Scenario  R 

B.  ANNUAL  PORT  TIME  PER  ROUND  TRIP  (Hours) 


SCENARIO 


HISTORICAL 

R 

H 

E 

YEAR 

F 

BAT 

F 

BAT 

F 

BAT 

F 

M3E j 

1971 

804 

121 

1972 

781 

122 

1973 

746 

120 

1974 

722 

117 

1975 

722 

117 

1976 

710 

120 

1980 

643 

114 

643 

114 

643 

114 

1985 

521 

111 

607 

112 

566 

115 

1990 

428 

107 

508 

110 

495 

125 

1995 

346 

105 

475 

108 

429 

129 

2000 

282 

104 

439 

108 

380 

137 

2005 

261 

104 

427 

108 

378 

139 

Keys  P  -  Freighters 

BAT  -  Bulk  Carriers  and  Tankers 
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To  obtain  the  SOA/speed  ratio,  the  SOA  for  each  of  the 
two  ship  types  has  been  divided  by  the  design  speeds  given 
in  Table  5-3,  basic  report.  Speed  projections  have  been 
based  on  scenario  conditions  as  follows: 

Scenario  R:  Moderate  fleet  growth,  but  fuel  cost 

is  a  major  speed  inhibiting  factor. 
Speed  increase  of  3%/5  years  has  been 
assumed . 

Scenario  H:  Little  or  no  new  construction.  Older, 

slower  ships  gradually  retired.  Speed 
increase  of  l%/5  years  has  been 
assumed . 

Scenario  E:  Booming  growth.  Fuel  cost  not  a  major 

speed  constraint.  Regression  analysis 
of  historical  data  for  each  ship  type 
has  been  used. 

A  final  fleet  SOA/speed  ratio  has  been  obtained  by 
averaging  the  ratios  for  the  two  ship  types,  using  the  type 
populations  as  weights.  These  data  are  shown  in  Table  4-11. 
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Reference 

Reference 


FOOTNOTES  FOR  APPENDIX  L 

-28,  Appendix  B. 

28 ,  Appendix  D. 
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APPENDIX  M 

PROJECTIONS  FOR  PARAMETER  410B 
Index  of  US  merchant  ship  daily  fuel  consumption. 

The  purpose  of  this  parameter  is  to  project  daily  fuel 
consumption  for  the  nominal  or  average  ship  in  the  US 
merchant  fleet  under  the  three  scenarios.  The  historical 
data  and  projections  in  Table  4-12  are  based  on  the 
calculations  shown  in  Table  M-l,  and  which  are  explained 
below. 

Historical  data  (specifically  DWT,  speed,  and  fuel  use 
at  sea  and  in  port)  have  been  obtained  for  10  classes  of 
freighters  and  8  classes  of  tankers.  (Data  are  also 
available  for  two  classes  of  bulk  carriers,  but  these  ships 
are  converted  tankers  of  World  War  II  vintage.  They  have 
not  been  used  in  generating  the  fuel  consumption  index; 
tanker  data  are  assumed  to  be  representative  of  bulk 
carriers).  All  of  these  ship  classes  are  powered  by  steam 
turbines.  Table  M-2  displays  DWT,  speed,  and  fuel  use  data 
for  each  ship  class.  Average  fuel  use  is  predicated  on  the 
assumption  that  at-sea  time  for  freighters  is  60%,  and  for 
bulkers  and  tankers,  80%.  Relationships  among  DWT,  speed, 
and  fuel  use  for  freighters  and  tankers  have  been 
determined  by  multiple  regression  analysis. 

Using  the  regression  equations  and  average  DWT  and 
speed,  historical  and  projected  fuel  use  estimates  have 
been  developed  as  shown  in  Table  M-l.  Projections  for 
average  DWT  are  discussed  in  Appendix  I  and  summarized  in 
Table  5-1,  basic  report;  speed  projections  are  dealt  with 
in  Appendix  L  and  summarized  ir  Table  5-3,  basic  report.  In 
both  cases  combined  values  for  bul kers/tankers  represent 


averages  weighted  by  ship  type  populations. 

For  each  ship  type  fuel  use  has  been  expressed  as  an 
index,  using  1974  as  the  base  year.  A  composite  index  has 
been  generated  by  weighting  each  type  index  in  proportion 
to  the  type  population  of  the  fleet. 
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DAILY  FUEL  CONSUMPTION  INDEX  CALCULATIONS 
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SOURCES  (Average  DWT  end  Speed):  References  B-17  end  B-24. 


TABLE  M-2 


CHARACTERISTICS  OF  EXISTING  SHIP  CLASSES:  DWT,  SPEED,  FUEL  USE 


SHIP  TYPE 

DWT 

SPEED 

FUEL 

USE  (BBL/DAY) 

AND  CLASS 

(kLT) 

(KT) 

AT  SEA 

IN  PORT 

AVERAGE 

FREIGHTERS 

C3 

10.6 

18.0 

440 

65 

290 

C4 

13.0 

20.0 

590 

75 

384 

C4-S-la 

13.3 

20.0 

630 

75 

408 

C6 

18.0 

22.0 

810 

80 

518 

C8 

29.8 

22.5 

1065 

150 

699 

C2-S-B1 

10.7 

15.5 

275 

55 

187 

VC2-S-AP2 

10.8 

15.5 

275 

55 

187 

VC2-S-AP3 

10.8 

17.0 

350 

60 

234 

C3-S-A2 

12.3 

16.5 

350 

60 

234 

C4-S-B5 

15.6 

16.5 

380 

65 

254 

BULK  CARRIERS 

T2-SE-A1  STD 

16.7 

14.5 

275 

50 

230 

T2-SE-A1  JUMBO 

22.0 

14.5 

275 

50 

230 

TANKERS 

25  kDWT 

25.8 

17.4 

500 

80 

416 

37.5  kDWT 

37.8 

16.0 

535 

90 

446 

50  kDWT 

50.1 

16.5 

600 

100 

500 

80  kDWT 

80,7 

16.5 

700 

150 

590 

120  kDWT 

121.0 

16.4 

800 

165 

673 

250  kDWT 

249.8 

15.4 

1075 

220 

904 

T2-SE-A1  STD 

16,7 

14.5 

300 

70 

254 

T2-SE-A1  JUMBO 

20.8 

14.5 

300 

70 

254 

* 

At  Sea  Estimates: 


Freighters-60%;  Bulkers  and  Tanker s-80%. 


SOURCE:  Reference  B-7,  1978 


APPENDIX  N 

PROJECTIONS  FOR  PARAMETER  300 


Index  of  US  merchant  ship  daily  operating  costs. 

The  purpose  of  this  parameter  is  to  show  historical 
and  projected  changes  in  relative  operating  costs  for  the 
nominal  or  average  US  merchant  ship.  Recent  operating  cost 
datal  in  seven  categories  for  20  ship  classes  (listed  in 
Table  N-2)  were  used  to  generate  the  indices  (Tables  4-13 
and  4-14).  The  cost  categories  are: 

Fuel  Cost  Maintenance  and  Repair  Cost 

Wages  Insurance  Cost 

Subsistence  Cost  Other  Cost 

Supply  Cost 

Supply  cost  has  been  combined  with  Other  cost  in  the 
development  of  the  indices.  In  order  to  establish 
relationships  and  prediction  equations,  available  data  in 
each  of  the  six  categories  have  been  subjected  to 
regression  analysis.  The  resulting  prediction  equations  are 

given  in  Figure  N-l.  In  four  categories  costs  have  been  i 

predicted  directly  (with  adjustments  for  inflation,  if 

necessary).  Fuel  cost  and  wages,  however,  have  been  treated 

differently.  Fuel  usage  has  been  projected  in  Appendix  M  in 

barrels  per  day;  fuel  cost  has  been  obtained  by  applying 

cost  per  barrel  (Table  N-l)  to  the  usage  projection.  Wages 

have  been  estimated  by  projecting  crew  size  and  then  ■ 

applying  the  average  daily  wage  rate  (Table  N-2).  ’ 

Indices  in  both  constant  (1978)  dollars  and  current 
dollars  have  been  produced.  The  GNP  implicit  price  deflator 
(Table  N-3)  has  been  used  to  adjust  historical  data  to  1978 

dollars.  The  inflation  rates  derived  from  the  scenarios  I 


N-l 


have  been  used  for  projections  in  current  dollars.  These 
rates  are  given  in  Table  N-4  together  with  "real"  cost 
change  factors,  which  have  also  been  derived  from  the 
scenarios . 

Generation  of  the  two  indices  differs  only  in  the 
treatment  of  inflation,  as  noted  above.  Basically,  costs 
have  been  projected  for  each  cost  category  for  each  of  the 
three  ship  types  (freighters,  bulk  carriers,  and  tankers). 
These  costs  have  been  indexed  using  1974=100  as  the  base 
year.  A  cost  index  for  each  ship  type  has  been  developed  by 
averaging  the  cost  category  indices  for  each  year,  using 
the  geometric  mean. 2  The  resulting  ship  type  cost  indices 
have  then  been  combined  to  produce  a  composite  index,  using 
ship  type  populations  as  the  weighting  factor. 


N-2 


ncuu  m-i 


COST  CATEGORY  PROJECTIOH  EQUATIONS 


FUEL  USAGE 


FREIGHTERS 

9  -  -591.5  4  11. 34 A  ♦  41.62B 
BULEERS  AND  TANKERS 

9  -  -133.5  4  2.591A  4  65.59B 


R2  -  0.99 

■  •  10 


R2  -  0.91 

1-8 


CREW  SIZE 


E  -  20.9  4  0.014 A  4  0.202B  4  0.560C  R2  -  0.99 

1-8 


(B«acd  on  tanker  date;  tankers  were  the  only  aodern  ships  for 
which  cost  data  ware  available) 


ICBSISTENCE  COST 

F  -  0.137  4-  3.73B 


R2  -  0.99 

■  -  20 


SUPPLY  AND  OTHER  COST 

let  C  -  0.96232  4  0.21589  log  A  -  0.24642  log  C  4  1.00115  log  E 

1S  -  0.88 

a  -  20 

MAINTENANCE  AND  REPAIR  COST 
FREIGHTERS 

■  -  438  4  40.5A-  6.31C  R2  -  0.93 

M  -  10 

■ULCERS 

t  -  641.5  4  1.89A  E2  -  0.99 

a  •  2 

TAKERS 

B  -  341.8  4  0.31I2A  4  0.01SS1C  R2  -  0.99 

a  »  8 


INSURANCE  COST 
FREIGHTERS 

I  -  411  4  20. 1A  I2  -  0.94 

B  .  10 

BULEERS 

l  -  -30.2  4  20. 2A  t2  -  0.99 

a  -  2 


log  I  -  1.13412  4  0.81350  log  A 


0.19215  log  C 

a2  -  0.96 

a  -  s 


A  •  9VT  (ALT) 

B  -  8 po.6  (KT) 

C  •  Ago  (Yaara) 

9  ■  Fuel  Uoag*  (BBL/Day) 

B  "  Crow  Slta  (Nuabar) 

F  •  Subatatanca  Coat  (S/Dap) 

0  •  Supply  and  Othar  Coat  ($/ Day) 

B  ■  Halntananca  and  Rapalr  Coat  (9/Doy) 
I  ■  Inauranca  Coat  (l/Oay) 
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TABLE  N-l 


SHIPS'  BUNKER  FUEL  PRICES 
(MARINE  FUEL  OIL) 

(Dollars  per  barrel) 


HISTORICAL  DATA 


1947 

3.02 

1963 

2.30 

1943 

2.55 

1964 

2.30 

1949 

2.05 

1965 

2.25 

1950 

2.15 

1966 

2.25 

1952 

2.10 

1957 

2.28 

1953 

2.25 

1968 

2.28 

1954 

2.35 

1969 

2.28 

1955 

2.65 

1970 

3.75 

1956 

3.05 

1971 

3.30 

1957 

2.95 

1972 

3.45 

1958 

2.41 

1973 

5.92 

1959 

2.37 

1974 

11.09 

1960 

2.52 

1976 

11.85 

1951 

2.52 

1978 

13.25 

1962 

2.45 

PROJECTED 

DATA 

SCENARIO 

R 

H 

E 

1980 

13.25 

13.25 

13.25 

1985 

13.93 

16.91 

14.63 

1990 

14.64 

21.58 

16.15 

1995 

14.64 

27.55 

17.83 

2000 

14.64 

35.15 

19.69 

2005 

14.64 

44.86 

21.74 

at  New  York  as 

of  31  December. 

Hi stor ical 

data  in  current 

.  Projections 

in  constant  1978 

dollars. 

SOURCE 

McGraw-Hill  Publications  Company.  Platt's  List  of  World  Oil 
Prices.  New  York:  McGraw-Hill  Publications  Company,  annual. 
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TABLE  N-2 


AVERAGE  WAGE  RATE  (Current  Dollars) 


SHIP  TYPE 

CREW 

-  WAGES  - 

AND  CLASS 

(M) 

1970 

1971 

1974 

1976 

1977 

FREIGHTERS 

C3 

48 

3830 

4256 

5530 

04 

40 

3750 

4093 

5360 

C4-S-la 

57 

4520 

5020 

6530 

C6 

40 

4185 

4462 

5865 

C8 

38 

3855 

4090 

5400 

C2-S-B1 

46 

3625 

4095 

5265 

VC2-S-AP2 

44 

2671 

2873 

3540 

3995 

5150 

VC2-S-AP3 

44 

2671 

2873 

3540 

3995 

5150 

C3-S-A2 

46 

3014 

3655 

4118 

5305 

C4-S-B5 

46 

3714 

4188 

5415 

BULK  CARRIERS 

T2-SE-A1  STD 

41 

2674 

2706 

3332 

3748 

4845 

T2-SE-A1  JUMBO 

41 

3332 

3748 

4845 

TANKERS 

25  kDWT 

25 

2550 

2942 

3875 

37.5  kEWT 

25 

2550 

2942 

3875 

50  kDWT 

26 

2702 

3121 

3950 

80  kDWT 

26 

2702 

3121 

3950 

120  kEWT 

27 

2772 

3200 

4045 

250  kDWT 

28 

2840 

3280 

4140 

T2-SE-A1  STD 

41 

2688 

2988 

3606 

3950 

5330 

T2-SE-A1  JUMBO 

42 

2741 

3048 

3674 

4024 

5425 

TOTAL 

771 

MEAN  CREW  SIZE® 

42.4 

43.0 

38.55 

38.55 

38.55 

MEAN  WAGESb 

2689 

2915 

3369 

3780 

4907 

MEAN  RATE 

63.42 

67.79 

87.39 

98.05 

127.29 

($/MAN/DAY) 

a  -  Arithmetic  Mean 
b  -  Geometric  Mean 


Source:  Reference  B-7 
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TABLE  N-3 


GNP  PRICE  DEFLATOR 
(AS  A  MEASURE  OF  INFLATION) 

(Index  (1978  =  100)) 


HISTORICAL 

DATA 

1950 

35.7 

1965 

48.8 

1951 

37.6 

1966 

50.4 

1952 

38.1 

1967 

51.9 

1953 

38.6 

1968 

54.2 

1954 

39.2 

1969 

57.0 

1955 

40.0 

1970 

60.0 

1956 

41.3 

1971 

63.1 

1957 

42.7 

1972 

65.7 

1958 

43.4 

1973 

69.5 

1959 

44.3 

1974 

76.2 

1960 

45.1 

1975 

83.5 

1961 

45.5 

1976 

87.9 

1952 

46.3 

1977 

93.1 

1963 

47.0 

1978 

100.0 

1964 

47.8 

Calculated  from  the  1972  deflator  by  multiplying  by  0.6575. 


SOURCE 

U.S.  Department  of  Commerce.  Bureau  of  Economic  Analysis.  Business 
Statistics,  1977.  Washington,  D.C.:  Government  Printing  Of  f ice, 
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SHIP  OPERATING  COST  PROJECTION  FACTORS 


1990  2.233  2.687  1.849 

(B«m  jrur  1978-1.000)  1993  2.632  4.134  2.360 

2000  3.149  6.361  3.011 

2005  3.740  9.787  3.844 


FOOTNOTES  FOR  APPENDIX  N 


1.  Reference  B-7. 

2.  The  geometric  mean  (nth  root  of  the  product  of  n 
numbers)  minimizes  the  effect  of  very  high  or  very  low 
values  in  the  set  of  numbers  to  be  averaged,  in  this 
regard,  it  is  superior  to  the  arithmetic  mean  as  a 
measure  of  central  tendency. 
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APPENDIX  0 

PROJECTIONS  FOR  PARAMETER  280 

US  Merchant  Marine  Licenses  and  Documents  Issued. 

This  parameter  is  intended  to  describe  shipboard 
employment  in  terms  of  licensed  and  certificated  personnel. 
In  order  to  limit  the  estimate  of  licenses  and  documents  to 
personnel  engaged  in  ocean  anJ  coastwise  shipping,  some 
categories  of  licenses  and  documents  have  been  omitted  from 
the  tabulation  of  original  data  (Reference  C-6) ,  as  shown 
in  Table  0-1. 

Table  4-15  tabulates  the  volume  historical  and 
projected  licenses  and  documents  issued.  The  following 
regression  equation  has  been  used  to  generate  projections: 
log  C  =  -2.4401  +  0.23684  log  A  +  1.17224  log  B 
(R2  =  0.82,  N  =  11) 

Where: 

A  =  the  number  of  US  ships  of  100  to  1000  GRT 
B  =  the  number  of  US  ships  of  1000+  GRT 
C  =  the  number  of  licenses/documents  issued 
(in  thousands) 

Data  for  A  and  B  reflect  scenario  conditions.  Values  for  A 
and  B  appear  in  Tables  J-3  and  J-4. 
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TABLE  0-1 


CATEGORIES  OF  OFFICER  LICENSES  AND  SEAMEN'S  DOCUMENTS  TABULATED 

CATEGORY  INCLUDED  IN  FIGURE  0-1 

OFFICER  LICENSES  -  DECK 
Master : 


Ocean  X 

Coastwise  X 

Great  Lakes 

Bays,  Sounds  &  Lakes 

Rivers 

Radio  Officer  X 

Chief  Mate: 

Ocean  X 

Coastwise  X 


Inland  Mate: 

Great  Lakes 

Bays,  Sounds  &  Lakes 

Rivers 

Second  Mate: 


Ocean  X 

Coastwise  X 

Third  Mate: 

Ocean  X 

Coastwise  X 


Pilots 

Great  Lakes 

Bays,  Sounds  &  Lakes 

Rivers 

Master:  Uninspected  Vessels 
Mate:  Uninspected  Vessels 

Motorboat  Operators 
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OFFICER  LICENSES  -  ENGINEER  (MOTOR  AND  STEAM) 

Chief  Engineer: 

Unlimited  X 

Limited  X 

First  Assistant  Engineer: 

Unlimited  X 

Limited  X 

Second  Assistant  Engineer: 

Unlimited  X 

Limited  X 

Third  Assistant  Engineer: 

Unlimited  X 

Limited  X 

Chief  Engineer:  Uninspected  Vessels 


Assistant  Engineer:  Uninspected  Vessels 


SEAMEN’S  DOCUMENTS 


Staff  Officer  X 
Continuous  Discharge  Book  X 
Merchant  Mariner's  Documents  X 
AB  Any  Waters  Unlimited  X 
AB  Any  Waters,  12  Months  X 
AB  Great  Lakes,  13  Months 


AB  Tugs  and  Towboats,  Any  Waters 


AB  Bays  and  Sounds 
AB  Seagoing  Barges 

Lifeboatman  X 
Electrician  X 
Oiler  X 
Fireman-Water  Tender  X 
Other  QMED  Ratings  X 
Tankermen  X 
Entry-Steward  X 
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APPENDIX  P 

PROJECTIONS  FOR  PARAMETER  570 
Index  of  Marine  Traffic  Density  for  Selected  US  Ports 

The  purpose  of  this  parameter  is  to  guage  historical 
traffic  density  and  to  display  US  traffic  density  trends 
under  the  influence  of  scenario  conditions.  A  sample  of  20 
US  ports  has  been  used  for  development  of  the  index.  In 
terms  of  the  volume  of  foreign  trade  handled,  the  selected 
ports  (listed  in  Table  4-16  and  elsewhere)  include  16  of 
the  top  20  for  all  services  (liner,  non-liner,  and  tanker). 
Collectively,  65%  of  US  foreign  trade  passed  through  these 
16  ports  in  1977. 1 

Fundamentally,  traffic  density  for  each  port  is 
calculated  annually  as  the  total  number  of  vessel  trips  or 
transits  divided  by  the  active  port  area.  This  value  is 
indexed  to  the  base  year  (1974  =  100).  A  composite  index  is 
then  calculated  by  weighting  each  port  index  in  proportion 
to  the  total  volume  of  trade  handled.  Development  of  the 
three  major  variables  (trade  volume,  number  of  trips,  port 
area)  is  discussed  in  the  following  paragraphs. 

Since  each  of  the  20  ports  handles  both  foreign  and 
domestic  trade  (categorized  as  Domestic  Ocean,  Great  Lakes, 
and  Inland),  relationships  among  these  variables  have  had 
to  be  estimated  in  order  to  make  projections.  It  has  been 
assumed  that  all  foreign  trade  passes  through  seaports 
(including  Great  Lakes  ports)  and  that  all  Domestic  Ocean 
trade  passes  through  seaports.  Some  Great  Lakes  and  Inland 
trade  also  passes  through  seaports.  An  algorithm  for 
estimating  the  volume  of  trade  handled  by  the  20- port 
sample  is  given  in  Figure  P-1.  This  algorithm  assumes  that 
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FIGURE  P-1 


VOLUME  OF  TRADE  HANDLED  BV  THE  20-PORT  SAMPLE 


Let  B  “  Total  volume  of  foreign  and  domestic  trade  handled  by  the  20-port  sample 

F  “  Total  volume  of  US  foreign  trade 

S  -  Total  volume  of  foreign  and  domestic  trade  handled  by  seaports 

T  ■  Total  volume  of  US  waterborne  trade  (foreign  and  domestic) 

a  ”  Foreign  trade  as  a  percent  of  total  foreign  and  domestic  waterborne 
trade,  a  -  100F/T 

b  “  Domestic  ocean  trade  handled  by  seaports  as  a  fraction  of  total  domestic 
waterborne  trade 

c  -  Great  Lakes  and  Inland  domestic  trade  handled  by  seaports  as  a  fraction 
of  total  domestic  waterborne  trade 


Total  Total  /Domestic  Other  Domestic^  Total 

Seaport  -  Foreign  +  (  Ocean  Trade  +  Seaport  Trade  lx  Domestic 
Trade  Trade  \Fractlon  Fraction  /  Trade 


S 

S 


F  +  (b  +  c)  x  (T  -  F) 
F  +  (b  +  c)  x 


-  ?) 


Let  a  *  492  (1977  value;  1966-1977  range:  35  to  49,  Increasing) 
Let  b  -  0.26  (1977  value;  1966-1977  range:  0.24  to  0.26) 

S  -  F  +  (0.26  +  c)  x  (ij^  -F) 

g  F  +  (0.26  +  c)  x  (i ~  -  F) 

Ut  F  "  F 


S 

F 


1  +  2i 

1  49 


0.26 


100c 

49 


-  C 


|  -  1.27  +  1.04c 

But,  for  the  20-port  sample  in  1977,  let  B-S 

_I  _  .  -  11.03  .  ,  81 

0.65F  0.65x935.3 

Therefore,  for  1977,  c  -  0.52  and  b  +  c  ■  0.78 
Bence,  B  -  0.65  (F  +  0.78(i^£  .  P)] 
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the  20-port  sample  is  representative  of  all  US  seaports  in 
respect  of  the  volume  of  trade  handled.  Necessary 
coefficients  have  been  drawn  from  1977  data. 2  The  accuracy 
of  the  resulting  equation  has  been  tested  against 
historical  data3  in  Table  P-1.  In  this  process  the  fraction 
of  foreign  trade  handled  by  the  20-port  sample  has  been 
adjusted  from  0.65  to  0.66  to  provide  a  better  fit  (mean 
error  0.2%). 

The  second  major  variable  in  this  traffic  density 
index  is  the  number  of  vessel  trips  or  transits  of  the  port 
area.  Development  of  a  prediction  equation  began  with 
linear  regressions  of  the  number  of  trips  on  the  volume  of 
trade  handled  for  each  year  where  data  were  available 
(1969-1977).  The  resulting  least  square  estimates  of  the 
intercept  and  slope  for  each  year  were  then  subjected  to 
separate  regression  analyses  to  obtain  expressions  of  value 
versus  time.  These  two  equations  (one  for  intercept,  one 
for  slope)  were  solved  to  obtain  1980  values  for  the 
expression 

D  =  A  +  BC,  yielding 

D  =  -33.51  +  1.612C 

where  D  =  Number  of  trips  (thousands) 

C  =  Total  volume  of  trade  handled  (mST) . 
This  equation  has  been  tested  against  historical  data  as 
shown  in  Table  P-1.  Judging  by  the  mean  error  (-5%),  this 
equation  yields  results  which  are  only  approximate,  but 
sufficiently  accurate  for  present  purposes. 

The  third  major  variable  in  the  density  index  is  port 
area.  Ports  vary  greatly  in  physical  configuration  making 
consistent  measurements  difficult.  The  active  area  of  each 
port  was  measured,  although  the  boundaries  of  the  active 
port  area  were  frequently  in  doubt.  This  ambiguity  is  not 
considered  to  be  fatal,  however,  because  the  index  to  which 
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the  variable  is  applied  deals  in  relative,  not  absolute, 
values.  This  characteristic  of  an  average  of  relatives 
index  prevents  small  values  (such  as  changes  in  port  area) 
from  being  "lost"  in  comparison  with  large  values,  and  it 
is  change,  rather  than  absolute  magnitude,  which  is  of 
interest  in  this  parameter. 

The  traffic  density  index  model  incorporating  the 
variables  and  projection  equations  is  given  in  Figure  P-3. 
Foreign  trade  data  (E’ik)  are  given  in  Figure  3-9,  basic 
report.  Foreign  trade  as  a  percentage  of  total  trade  (ak) 
is  projected  to  be  40%  for  Scenario  Ft  and  50%  for  Scenarios 
H  and  E. 

The  distribution  of  total  trade  among  the  20  ports 
(hijk)  is  scenario-dependent.  Projections  are  given  in 
Table  P-2  together  with  the  ranks  of  the  ports  by  service 
in  1977.  In  Scenario  R  the  distributions  reflect  more  oil 
and  bulk  trade,  and  concentration  of  liner  trade  in  a  few 
ports.  Smaller  ports  handle  relatively  more  trade  in 
Scenario  H.  The  relative  distribution  does  not  change  in 
Scenario  E. 

Finally,  port  area  (E^^)  projections  are  given  in 
Table  P-3.  In  Scenario  R  port  area  is  held  constant  until 
after  1990  when  a  growth  rate  of  5%/5  years  is  estimated. 
There  is  no  growth  under  Scenario  H.  A  growth  rate  of  5%/5 
years  is  estimated  throughout  the  period  in  Scenario  E. 
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FIGURE  P-2 


TRAFFIC  DENSITY  INDEX  MODEL 


Blk  -  0.66  [Fik  +  0.78  <- 


100F 


ik 


-  Fik» 


Hi1k  <~33-51  +  1*612  B1r) 

Dijk  n 


Jijk 


Lik 


20 
■  E  [D 
J-l 


ijk1  hijk 


for  all  l,k 


index 


Where: 

B^k  -  Total  volume  (mST)  of  foreign  and  domestic  trade  handled  by  the 
20-port  sample  for  year  i,  scenario  k 

2 

D^jk  -  Traffic  density  (k  trips/mi  )  for  port  i  in  year  j,  scenario  k 

^Dijk^  -  Index  value  of  D... ,  base  year:  1974  -  100 
index  13  K 

2 

E^k  •  Active  area  (mi  )  of  port  i  in  year  j,  scenario  k 

F^k  -  Total  volume  (mST)  of  foreign  trade  in  year  i,  scenario  k 

I^k  -  Composite  index  of  traffic  density  for  year  i,  scenario  k 

a.  -  Foreign  trade  as  a  percent  of  total  foreign  and  domestic  waterborne  trade 


h..k  -  Fraction  of  20-port  total  trade  (i.e.,  B.,)  handled  by  port  i  in 
3  year  j,  scenario  k 

20 

E  h...  “  1*000  for  all  j,k 
i-1  13  K 

1  -  Index  of  ports,  i-1, 2,. ..,20 

J  -  Index  of  years,  j-1969-1977, 1980, 1985, 1990, 1995, 2000, 2005 

k  -  Index  of  scenarios,  k-1  implies  historical  data 

2  Implies  Scenario  R 

3  implies  Scenario  H 

4  implies  Scenario  E 
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OR  or  20-POKX  TOTAL  TRADE  HARDLED  BT  EACH  POET 


Source:  Reference  B-28,  Appendix  G. 
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FOOTNOTES  FOR  APPENDIX  P 


k 


1.  Reference  B-28,  Appendix  G,  Table  1. 

2.  Reference  B-4,  pp.  11,  12  and  B-5,  pp.  12,  13. 

3.  Reference  D-9. 
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APPENDIX  Q 

PROJECTIONS  FOR  PARAMETER  190 


Growth  of  US  Vessel  Traffic  Management  Systems 

The  purpose  of  this  parameter  is  to  illustrate  the 
growth  of  US  traffic  management  systems  under  conditions 
prevailing  in  the  three  scenarios.  To  do  this  a  20-port 
sample  (the  same  sample  used  in  the  analysis  of  traffic 
density  in  Appendix  P)  has  been  selected  to  represent  all 
US  ports.  The  sample  includes  all  ports  in  which  VTSs  have 
been  implemented  or  proposed. 

Table  4-17  displays  historical  and  projected  VTS 
coverage  as  a  percent  of  the  total  area  comprising  the  20 
ports.  Supporting  calculations  are  given  in  Table  Q-l, 
where  1980  and  2005  estimates  are  shown.  These  estimates 
reflect  slow  growth  until  1990  (to  42%),  then  more  rapid 
growth  in  Scenario  R.  No  growth  is  projected  under  Scenario 
H  conditions.  Scenario  E  produces  steady  growth  over  the 
period.  Although  the  addition  of  successive  VTS  systems 
would  show  growth  in  discrete  steps,  a  continuous  linear 
growth  has  been  employed  in  all  cases  as  representative  of 
the  growth  trends  implied  by  the  scenarios. 

Although  not  included  in  the  quantification  of  this 
parameter,  international  Traffic  Separation  Schemes  (TSSs)  , 
and  national  (including  US)  and  bilateral  VTS  development 
provide  useful  background  information.  As  may  be  seen  in 
Table  Q-2,  TSS  coverage  has  grown  steadily  since  1965  while 
VTS  coverage  (Table  Q-3)  has  exploded  since  1974. 
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TABU  Q-l 
VTS  PROJECTIONS 


Port 

VTS 

Date 

Port 

(ml2) 

Area 

(2) 

All  Scenarios 
1980 
.  (2) 

Scenario  R 
2005 
(2) 

Scenario  H 
2005 
(2) 

Scenario 

2005 

(2) 

Portland,  ME 

7.5 

0.5 

Boston 

47.0 

2.9 

New  York 

247.6 

15.1 

15.1 

15.1 

Philadelphia 

26.0 

1.6 

Baltimore 

2.5 

0.2 

0.2 

0.2 

Norfolk/ 

Hampton  Rd. 

25.0 

1.5 

1.5 

1.5 

Tampa 

230.0 

14.1 

Mobile 

328.0 

20.1 

20.1 

New  Orleans 

77 

17.8 

1.1 

1.1 

1.1 

1.1 

1.1 

Baton  Rouge 

34.2 

2.1 

Port  Arthur 

12.0 

0.7 

Beaumont 

26.0 

1.6 

Texas  City 

2.0 

0.1 

Houston 

75 

18.4 

1.1 

1.1 

1.1 

1.1 

1.1 

Corpus  Chrlstl 

5.5 

0.3 

Long  Beach 

6.8 

0.4 

Los  Angeles 

2.8 

0.2 

San  Francisco 

8/72 

450.0 

27.5 

27.5 

27.5 

27.5 

27.5 

Seattle 

9/72 

59.4 

3.6 

3.6 

3.6 

3.6 

3.6 

Valdes 

7/77 

87.5 

5.4 

5.4 

5.4 

5.4 

5.4 

Total 

1636.0 

100.1 

38.7 

55.5 

38.7 

75.6 

Q-2 


TABLE  Q-2 


WORLD 

TRAFFIC 

SEPARATION  AND 

SHIPS'  ROUTING 

SCHEMES 

(Square  miles 

(000)) 

HISTORICAL 

DATA 

1955 

1.5 

1972 

8.7 

1968 

6.5 

1973 

10.9 

1969 

7.3 

1975 

13.0 

1970 

7.4 

1977 

13.6 

1971 

8.1 

1978 

14.2 

PROJECTED  1 

DATA 

Y  * 

2.76  +  0.936* (YEAR  -  1965) 

BACKCAST: 

1965  -  1978 

R  SQUARED: 

0.95 

50%  CONFIDENCE  LIMITS  (N 

*  10) 

LOW 

MID 

HIGH 

1960 

0.0 

0.0 

0.0 

1965 

2.2 

2.8 

3.3 

1970 

6.9 

7.4 

8.0 

1975 

11.5 

12.1 

12.7 

1980 

16.2 

16.8 

17.4 

1985 

20.9 

21.5 

22.1 

1990 

25.5 

26.2 

26.8 

1995 

30.2 

30.8 

31.5 

2000 

34.9 

35.5 

36.2 

2005 

39.6 

40.2 

40.8 

Includes  the  area  comprising  both  traffic  separation  schemes  and 
deep  water  routes.  Nautical  miles  are  used. 


SOURCE 

United  Nations.  Inter-Governmental  Maritime  Consultative  Organiza¬ 
tion.  Ships'  Routeing.  (4th  Ed.),  1978. 
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TABLE  Q-3 


NATIONAL  AND  BILATERAL  VESSEL  TRAFFIC  MANAGEMENT  SYSTEMS  OF  THE 

WORLD 

(Square  miles  (000)) 


HISTORICAL  DATA 


1948 

0.1 

1964 

2.4 

1949 

0.1 

1966 

2.4 

1950 

0.1 

1967 

3.1 

1952 

0.2 

1969 

3.2 

1953 

1.2 

1972 

8.9 

1957 

1.2 

1973 

10.8 

1958 

1.2 

1974 

18.0 

1959 

1.3 

1975 

40.9 

1960 

1.6 

1976 

246.1 

1962 

1.7 

1977 

1652.8 

1963 

2.3 

Includes  major  ship  canals  and  systems  wherein  some  measure  of  gui¬ 
dance  or  control  over  vessel  movement  is  exercised  from  shore. 
Coastal,  harbor,  estuarine,  river,  and  lake  areas  traversed  by 
seagoing  vessels  are  included.  Nautical  miles  are  used. 


SOURCE  l 

Fuji!,  Yahei,  and  Yamanouchi,  Hiroyuki,  A  Semiquantitative  Analysis 
On  Marine  Traffic  Management  Systems  (Electronic  Navigation  Re¬ 
search  institute  Paper  No.  i0),  Tokyo:  Ministry  of  Transport 
(Japan) ,  August  1978. 


SOURCE  2 

Reader's  Digest  Association,  Inc. 
Yearbook.  Pleasantville,  N.Y.s  Re 

T97TI - 


Reader's  Digest  1977  Almanac  and 
ader's  Digest  Association,  Inc., 


Q-4 


appendix  r 

CLIENTELE  LISTS 


APPENDIX  18 

Clientele  identified  have  been  arranged  in  groups  as  defined 
in  Appendix  S.  The  following  is  a  key  to  the  headings  on  the 
clientele  lists. 

RCD  Unique  Record  Number 

No.  Client  Identification  Number 

Program  See  next  page 
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Coast  Guard  Programs 

Short  Range  Aids  to  Navigation  (CG-AN) 
Bridge  Administration  (CG-BA) 

Commercial  Vessel  Safety  (CG-CVS) 
Enforcement  of  Laws  and  Treaties  (CG-ELT) 
Ice  Operations  (CG-IO) 

Marine  Environmental  Protection  (CG-MEP) 
Military  Operations  (CG-MO) 

Military  Preparedness  (CG-MP) 

Marine  Science  Activities  (CG-MSA) 

Port  Safety  and  Security  (CG-PSS) 
Radionavigation  Aids  (CG-RA) 

Boating  Safety  (CG-RBS) 

Search  and  Rescue  (CG-SAR) 

Communication  Services  (CG-GAC) 

Personnel  (CG-GAP) 

Hazard  Control  Safety  (CG-GAS) 

Research  and  Development  (CG-R&D) 


MARAD  R&D  Programs 

Competitive  Shipbuilding  (M-SBLDG) 
Competitive  Shipping  (M-S11IPG) 

Ship  Control  (Automation)  (N-S11C0N) 
Marine  Science  (M-MSCI) 

Navigation  &  Communication  (M-NAV&C) 
Ports  &  Intennodal  (M-PORTS) 

Ships  Machinery  (M-MACHY) 

Nuclear  Propulsion  (M-NPROP) 

Energy  &  Environmental  (M-EN&EV) 
Advanced  Ship  Systems  (M-ADSYS) 
Market  Analysis  (M-MARKA) 

CAORF  (M-CAORF) 

Cargo  Handling  (M-CHAND) 
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APPENDIX  S 

CLIENTELE  GROUP  DESCRIPTIONS 

Scores  of  private  and  governmental  organizations  and 
associations  which  represent  the  clientele  of  Coast  Guard 
and  Maritime  Administration  programs  have  been  identified. 
The  listing  at  Appendix  R  is  extensive  but  not  exhaustive. 
In  order  to  organize  clientele  interests  in  a  manageable 
fashion,  13  clientele  groups  have  been  created.  These 
clientele  groups  are  identified  below  together  with  brief 
descriptions  of  some  of  their  principal  member 
organizations. 

Recreational  Boating 

USCG  Auxiliary:  The  Auxiliary  is  a  nonmilitary 
organization  of  private  citizens  who  own  small  boats, 
aircraft,  or  radio  stations.  Auxiliary  members  assist 
the  Coast  Guard  by  conducting  boating  education 
programs,  patrolling  marine  regattas,  participating  in 
search  and  rescue  operations,  and  conducting  courtesy 
motorboat  examinations. 

American  Boat  and  Yacht  Council:  Naval  architects, 
marine  engineers,  marine  underwriters,  marine 
surveyors,  manufacturers  of  small  craft  and  their 
components,  USCG  and  USN  technical  personnel  and  the 
boating  public.  To  develop  an  advisory  code  of  safety 
standards  and  recommended  practices  for  designing, 
constructing,  equipping  and  maintaining  small  craft, 
both  pleasure  and  commercial,  to  65  feet  in  length. 
Conducts  research  through  70  technical  projects  to 
develop  advisory  code. 

Boating  Industry  Associations:  jcturers  of 

motors,  boats,  boat  trailers  and  marine  accessories; 
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marine  service  organizations.  To  promote  sale  of 
pleasure  boating  equipment  and  the  general  welfare  of 
the  industry.  Creates  and  implements  national  programs 
to  help  open  new  waterways,  to  develop  engineering 
practices  accepted  by  both  the  industry  and  government 
regulatory  agencies.  Provides  research  data;  sponsors 
merchandising  and  management  conferences;  bestows 
awards;  compiles  statistics. 

National  Safe  Boating  Council:  National 
organizations  concerned  with  promoting  recreational 
boating  safety  and  in  stimulating  public  education  in 
boating  safety  habits  and  techniques.  Major  activity 
is  observance  of  National  Safe  Boating  Week.  Council 
compiles  and  distributes  a  promotion  and  publicity  kit 
to  help  local  organizations  and  field  units  of  its 
national  membership  to  set  up  their  programs,  secure 
promotional  materials  and  publicize  the  Week.  Kit 
includes  publicity  suggestions  for  safe  boating 
drives,  posters,  news  releases,  radio  and  TV  spot 
announcements,  an  editorial  and  speech  outline.  Awards 
National  Safe  Boating  Week  Certificate  of  Appreciation 
annually.  The  Coast  Guard  acts  as  "Secretariat"  to  the 
Council . 

Boat  Owners  Association  of  the  United 
States:  Owners  or  prospective  owners  of  recreational 
boats.  Independent,  consumer-service  organization 
offering  various  benefits  and  programs  for  boat 
owners.  These  include:  influential  representation 
affecting  boatmen's  interests  including  campaigns  for 
constructive  legislation;  involvement  in  efforts  to 
conserve  natural  resources;  marine  insurance;  chart 
and  map  service;  books;  boating  equipment;  long-term 
financing  plan;  boating  regulations  and  form  service; 
correspondence  courses  on  seamanship  and  safety; 
cruise  planning  aid;  sale  and  chartering  exchange; 
state  and  federal  gasoline  tax  refund  service;  marine 
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surveyor  and  admiralty  lawyer  reference  service; 
assistance  with  Individual  boating  problems; 
association  flag.  Maintains  Consumer  Protection 
Bureau,  which  utilizes  comprehensive  consumer 
experience  files  to  pursue  individual  compaints  or 
acknowedge  satisfaction.  Maintains  library  of  500 
reference  books  and  other  volumes  on  boating  subjects. 
National  Boating  Federation:  Yacht  clubs,  boat 
clubs,  state  and  regional  boating  organizations  and 
individual  amateur  recreational  boatmen  in  47  states 
and  the  District  of  Columbia.  Purpose  is  to  improve 
and  strengthen  amateur  boating  by:  exchanging 

information  among  its  members;  promoting  safety 
education  and  seamanship;  encouraging  development  and 
protection  of  water  and  waterways  for  safer,  more 
attractive  boating;  establishing  understanding  and 
cooperation  between  boatmen  and  state  and  federal 
authorities;  rendering  assistance  to  member 
organizations  in  the  achievement  of  these  objectives; 
providing  a  responsible  and  experienced  voice  for  the 
boating  public.  Maintains  speakers  bureau.  Cooperates 
with  USCG  Auxiliary  and  US  Power  Squadron  in  providing 
free  classroom  instruction  in  seamanship  and  small 
boat  handling. 

Port  Development  and  Operations 

American  Association  of  Port  Authorities:  Port 

administration  organizations  of  the  U.S.,  Canada,  and 
Latin  America.  Contributing  and  association  members, 
private  firms  with  interest  in  port  development,  water 
transport  or  accessorial  services.  Sets  standards  in 
such  phases  of  port  activity  as  modern  terminal 
design,  operations  and  cargo  handling,  fire 
prevention,  maintenance  and  administration. 


Establishes  pattern  of  the  public  board  or  authority 
from  the  legalistic  standpoint  as  this  pattern  has 
evolved  in  the  Western  Hemisphere. 


New  York  Shipping  Association:  Steamship  lines, 
contracting  stevedores,  carpenters,  cargo  repair  and 
maintenance  firms,  and  port  watching  agencies  in  the 
port  of  New  York.  Seeks  to  negotiate  and  administer  on 
the  behalf  of  employer  members,  waterfront  labor 
contracts  with  International  Longshoremen's 
Association  and  Port  Watchmen's  Union.  Handles 
maintenance  of  port  employment  and  earnings  records, 
administration  of  jointly  managed  union  pension  and 
welfare  funds,  promotion  of  safety  in  waterfront 
operations,  and  management  of  the  guaranteed  annual 
income  for  longshoremen.  Sponsors  port  wide  education 
programs. 

Economic  Development  Administration 
(EDA):  Primary  function  of  EDA  is  the  long-range 

economic  development  of  areas  with  severe  unemployment 
and  low  family  income  problems.  Aids  in  development  of 
public  facilities  and  private  enterprises  to  help 
create  new,  permanent  jobs.  Program  includes  public 
works  grants  and  loans;  economic  adjustment  assistance 
grants;  business  loans  for  industrial  and  commercial 
facilities  and  working  capital;  guarantees  of  leases 
for  private  industry  and  of  private  loans  for 
industrial  and  commercial  facilities  and  working 
capital;  and  technical,  planning,  and  research 
assistance  for  areas  designated  as  Redevelopment  Areas 
by  Assistant  Secretary,  redevelopment  areas  eligible 
for  bonus  grants  for  public  works  projects.  EDA 
technical  assistance  available  to  help  alleviate  or 
prevent  excessive  unemployment,  underemployment,  or 
outmigration  in  any  area  confronted  by  any  of  these 
problems. 

Saint  Lawrence  Seaway  Development  Corporation 
(Department  of  Transportation):  Responsible  for 
development,  operation,  and  maintenance  of  that  part 
of  Seaway  between  Montreal  and  Lake  Erie  within 
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territorial  limits  of  U.S.  Functions  are  to  provide  a 
safe,  efficient,  and  effective  water  artery,  both  in 
peacetime  and  in  time  of  national  emergency.  Charges 
tolls  in  accordance  with  established  rates  for  users 
which  it  negotiates  with  St.  Lawrence  Seaway  Authority 
of  Canada.  Coordinates  activities  with  St.  Lawrence 
Seaway  Authority  of  Canada  particularly  with  respect 
to  overall  operations,  traffic  control,  safety,  season 
extension,  and  related  programs  designed  to  fully 
develop  the  fourth  seacoast.  Also  coordinates 
activities  with  various  power  entities  in  St.  Lawrence 
River  toward  goal  of  achieving  maximum  beneficial  use 
of  river.  Encourages  development  of  traffic  through 
the  Great  Lakes  Seaway  system  so  as  to  contribute 
significantly  to  the  comprehensive  economical  and 
environmental  development  of  the  entire  region. 

Narine  Towing  and  Transportation  Eaployers 
Association:  Owners  and  operators  of  tugs,  lighters, 

oil  barges,  tankers  in  port  of  New  York,  Atlantic 
Coast,  Long  Island  Sound  and  Great  Lakes. 

Naritiae  Association  of  the  Port  of  New  York: 
Steamship  companies,  towing  and  transportation 
companies,  shipbuilding  and  drydocks,  warehouses, 
marine  sales  and  service  companies,  banks,  admiralty 
attorneys,  etc.  Provides  complete  statistical  review 
of  vessel  activities. 

Maritime  Personnel 

International  Organization  of  Masters,  Mates  and 
Pilots  (MMP):  Represents  ships'  masters  and  deck 
officers.  Collective  bargaining  between  MMP  and  ship 
operators  is  maintained  on  an  industry-wide  basis  for 
the  Atlantic,  Gulf,  and  Pacific  Coasts,  covering  about 
5,000  jobs  on  ships  operated  by  some  200  steamship 
companies. 

Aaerlcan  Radio  Association  (ARA):  Represents 
ships'  radio  officers.  Collective  bargaining 


agreements  cover  more  than  600  jobs  aboard  ships 
operated  by  steamship  companies  on  Atlantic,  Gulf,  and 
Pacific  Coasts. 

National  Maritime  Union  of  America  (NMU): 
Represents  unlicensed  personnel  of  deck,  engine,  and 
steward  departments.  Collective  bargaining  agreements 
cover  approximately  195  steamship  companies  in  the 
Atlantic  and  Gulf  Coast  District  who  operate  merchant 
ships  having  an  employment  potential  in  excess  of 
24,000  unlicensed  jobs. 

Seafarer's  International  Union  of  North  America 
(SIUNA):  Is  comprised  of  SIU-Atlantic  and  Gulf 
Districts,  Sailors  Union  of  the  Pacific  (SUP),  Marine 
Firemen's  Union  ( MFU )  and  the  Marine  Cooks  and 
Stewards  (MCS).  SIU  Atlantic  and  Gulf  Districts 
represents  the  unlicensed  personnel  of  the  deck 
engine,  and  stewards  departments.  Collective 
bargaining  agreements  cover  about  60  steamship 
companies  operating  from  the  Atlantic  and  Gulf  Coasts 
with  more  than  8,500  jobs  on  approximately  225  ships. 
SUP  respresents  the  unlicensed  personnel  of  the  deck 
department  on  dry  cargo  and  passenger  ships  and  all 
three  departments  on  some  tankers.  MFU  represents  the 
personnel  of  the  engine  department  and  MCS  represents 
the  personnel  of  the  stewards  department.  Each  of 
these  affiliated  seafaring  unions  retains  its  identity 
and  autonomy  while  maintaining  collective  bargaining 
agreements  with  approximately  35  Pacific  Coast 
steamship  companies  which  operate  about  200  ships  with 
an  employment  potential  close  to  10,000  jobs  in  the 
three  departments.  Field  offices  and  employment 
centers  are  administered  jointly  by  the  SIU  affiliates 
on  the  Atlantic,  Gulf  and  Pacific  Coasts. 

National  Marina  Engineers'  Beneficial  Association 
(MEBA) :  Represents  ships'  engineering  officers. 
Collective  bargaining  agreements  between  MEBA  and  ship 
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operators  are  also  maintained  on  an  industry-wide 
basis  for  Atlantic,  Gulf  and  Pacific  Coasts,  covering 
about  5  ,  50  0  jobs  on  ships  operated  by  some  190 
steamship  companies. 

International  Longshoremen's  and  Warehousemen' s 
Union  (ILWU):  Is  a  federation  of  autonomous  local 
unions  -  voluntary  character.  Coastal  Labor  Relations 
Committee  administers  the  Coast  longshore,  ships 
clerks  and  walking  bosses  agreements  and  meets 
regularly  with  a  counterpart  committee  from  the 
Pacific  Maritime  Association  which  represents  the 
employers.  President  of  union  presides  at  convention 
and  board  meetings,  interprets  constitution,  directs 
activities  of  the  information  department,  responsible 
for  all-union  publications.  Research  department 
services  both  the  international  and  its  locals  with 
data  for  negotiations,  arbitrations,  etc.  Maintains 
one  of  finest  and  most  complete  trade  union  libraries 
in  the  country.  Locals  have  complete  autonomy  in  their 
affairs  except  for  those  matters  for  which  the 
membership  has  delegated  authority  to  the 
international  union. 

Weather  Services  and  Navigation 

Wild  Goose  Association:  Individuals  and 

corporations  involved  in  the  design,  operation,  and 
use  of  LORAN,  a  high-precision  long  range 
radionavigation  system.  Established  to  promote  LORAN, 
facilitate  exchange  of  ideas  and  information, 
recognize  contributions  and  document  history. 

National  Oceanic  and  Atmospheric  Administration: 
Mission  is  to  explore,  map,  and  chart  the  global  ocean 
and  its  living  resources,  to  manage,  use  and  conserve 
those  resources  and  to  describe,  monitor  and  predict 
conditions  in  the  atmosphere,  ocean,  sun  and  space 
environment,  issue  warnings  against  impending 
destructive  natural  events,  develop  beneficial  methods 
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of  environment  modification  and  assess  the 
consequences  of  inadvertent  environment  modification 
over  several  scales  of  time.  Reports  weather  of  U.S. 
and  its  possessions  and  provides  weather  forecasts  to 
the  general  public,  issues  warnings  against 
destructive  natural  events,  provides  special  services 
in  support  of  aviation,  marine  activities, 
agriculture,  forestry,  urban  air-quality  control  and 
other  weather-sensitive  activities.  Also  monitors  and 
reports  all  non-federal  weather  modified  activities  in 
U.S.  Prepares  and  issues  nautical  and  aeronautical 
charts,  provides  precise  geodetic  surveys,  conducts 
broad  research  programs  in  marine  and  atmospheric 
sciences,  solar- te r res t r i a  1  physics  and  experimental 
meteorology.  Predicts  tides,  current  and  sea 
conditions,  conducts  biological  research  and  surveys 
of  the  living  resources  of  the  sea,  analyzes  economic 
aspects  of  fisheries  operations  and  protects  marine 
mammals.  Provides  federal  leadership  in  promoting 
rational  and  balanced  management  of  coastal  zone. 
Provides  satellite  observation  of  environment  and 
conducts  an  integrated  program  of  research  and 
services  relating  to  the  oceans  and  inland  waters,  the 
lower  and  upper  atmosphere,  space  environment  and  the 
earth  to  increase  understanding  of  man's  geophysical 
environment.  Acquires,  stores  and  disseminates 
worldwide  environmental  data,  administers  and  directs 
National  Sea  Grant  program. 

National  Aeronautics  and  Space  Administration 
(NASA):  Functions  are  to  conduct  research  for  the 
solution  of  problems  of  flight  within  and  outside  the 
Barth's  atmosphere  and  develop,  construct,  test  and 
operate  aeronautical  and  space  vehicles;  conduct 
oitivities  required  for  the  exploration  of  space  with 
<...~ned  and  unmanned  vehicles;  arrange  for  the  most 
effective  utilization  of  the  scientific  and 
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engineering  resources  of  U.S  with  other  nations 
engaged  in  aeronautical  and  space  activities  for 
peaceful  purposes;  and  to  provide  for  the  widest 
practicable  and  appropriate  dissemination  of 
information  concerning  NASA's  activities  and  their 
results.  The  Program  Office,  Applications  of  Space 
Research,  conducts  research  and  develops  activities 
leading  to  programs  that  demonstrate  the  application 
of  space  systems,  space  environment  and  space  related 
or  derived  technology  for  benefit  of  mankind.  These 
involve  disciplines  such  as  weather  and  climate, 
pollution  monitoring,  earth  resources  survey,  and 
earth  and  ocean  physics. 

Institute  of  Navigation:  Members  of  armed  services 
and  maritime  service,  astronomers,  cartographers, 
meteorologists,  educators,  scientists  engaged  in 
research  and  development,  in  navigation  and  related 
sciences,  and  practicing  navigators.  Promotes 
advancement  of  navigation  in  air,  space,  surface,  and 
underseas.  Coordinates  the  exchange  of  information 
with  navigation  societies  in  other  countries.  Presents 
annual  Navigation  Award  to  Cadet  at  USAF  Academy. 
Holds  two  technical  meetings  (on  aerospace, 
surface-undersea  navigation)  a  year. 

Environmental  Protection,  Conservation  and  Usage 

Sierra  Club:  Purpose  is  to  protect  and  conserve 
natural  resources.  Works  on  urgent  campaigns  to  save 
threatened  areas  and  is  concerned  with  problems  of 
wilderness  forestry,  clean  air,  coastal  protection, 
energy  conservation  and  land  use.  Sponsors  workshops, 
outings,  awards,  exhibits. 

Friends  of  the  Earth:  International  conservation 
organization  working  to  generate  a  new  responsibility 
to  environment;  to  make  many  important  environmental 
issues  receiving  scant  attention  the  subject  of  public 
debate;  to  select  specific  projects  that  offend 
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environment  and  hit  hard  with  every  legal  means 
possible.  Lobbies  Congress  and  state  governments; 
generates  litigation;  issues  publications  to  further 
environmental  goals. 

U.S.  Fish  and  Wildlife  Service:  Responsible  for 
wild  birds,  mammals  (except  certain  marine  mammals), 
inland  sport  fisheries,  and  specific  fishery  research 
activities.  Objective  is  to  insure  maximum  opportunity 
for  American  people  to  benefit  from  fish  and  wildlife 
resources  as  part  of  their  natural  environment. 
Provides  leadership  in  the  area  of  resource 
management.  Biological  monitoring,  surveillance  of 
pesticides,  heavy  metals  and  thermal  pollution; 
studies  of  fish  and  wildlife  populations  and 
ecological  studies;  envi ronmenta 1  impact  assessment; 
area  planning  and  preservation  involving  river  basins, 
wilderness  areas  and  special  studies,  such  as  oil 
shale  and  geothermal  energy.  Responsible  for  improving 
and  maintaining  fish  and  wildlife  resources  by  proper 
management  of  migratory  birds  and  other  wildlife, 
control  of  population  imbalances  and  fulfilling  the 
public  demand  for  recreational  fishing  while 
maintaining  fisheries  at  a  level  and  in  a  condition 
that  will  assure  their  continued  survival. 
Environmental  Protection  Agency:  Endeavors  to 

abate  and  control  pollution  systematically  by  proper 
integration  of  a  variety  of  research,  monitoring, 
standard  setting  and  enforcement  activities. 
Coordinates  and  supports  research  and  ant i po 1 1 u t ion 
activities  by  state  and  local  governments,  private  and 
public  groups,  individuals  and  educational 
institutions.  Issues  environmental  impact  assessments. 
Designed  to  serve  as  public's  advocate  for  a  livable 
environment.  Conducts  air  and  waste  management 
programs;  water  and  hazardous  materials  programs. 
Responsibilities  include:  development  of  national 
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programs,  technical  policies  and  regulations  for  water 
pollution  control  and  water  supply;  water  quality 
standards  and  effluent  guidelines  development; 
technical  direction,  support  and  evaluation  of 
regional  water  activities;  development  of  programs  for 
technical  aid  and  technology  transfer;  provision  of 
training  in  the  field  of  water  quality;  and  regulation 
of  pesticides. 

Bureau  of  Land  Management  (Department  of 
Interior):  Manages  the  national  resource  lands  and 
their  resources.  Also  administers  mineral  resources 
connected  with  acquired  lands  and  the  submerged  lands 
of  the  Outer  Continental  Shelf.  Responsible  for  the 
total  management  of  450  million  acres  of  national 
resource  lands  and  for  sub-surface  resource  management 
of  additional  310  million  acres  where  mineral  rights 
have  been  reserved  to  Federal  Government.  Bureau 
programs  provide  for  protection,  orderly  development, 
and  use  of  natural  resource  lands  and  resources  under 
principles  of  multiple  use  and  sustained  yield,  while 
maintaining  and  enhancing  the  quality  of  the 
environment.  Also  manages  watersheds  to  protect  soil 
and  enhance  water  quality;  develops  recreational 
opportunities  on  national  reserve  lands;  and  makes 
land  available  through  sale  to  individuals, 
organizations,  local  governments  and  other  Federal 
agencies  when  such  transfer  is  in  the  public  interest. 
Responsible  for  survey  of  Federal  lands  and 
maintenance  of  public  land  records. 

Insurance  Industry 

American  Institute  of  Marine 
Underwriters:  Domestic  and  foreign  companies  writing 

ocean  marine  insurance  in  U.S.  Engaged  in  cargo  loss 
prevention  and  relations  with  banks,  carriers,  and 
international  organizations.  Four  hundred 
representatives  in  principal  parts  of  world.  Issues 
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reports  on  marine  disasters. 

Shipbuilding  and  Ship  Propulsion 

Society  of  Naval  Architects  and  Marine  Engineers: 
Purpose  is  to  advance  art,  science  and  practice  of 
naval  architecture,  shipbuilding,  marine  engineering 
and  allied  fields.  Maintains  file  of  1000  volumes. 
Presents  awards  for  achievement  in  naval  architecture, 
marine  engineering,  ship  research. 

American  Society  of  Naval  Engineers:  Professional 
organization  of  engineers  (civilian  and  navy) 
interested  in  naval  engineering  including  ordnance, 
navigation,  aeronautics,  motive,  hull,  electric  and 
electronic,  architecture  and  related  subjects. 
American  Institute  of  Industrial  Engineers: 
Professional  society  of  individual  engineers  and 
student  members.  Concerned  with  design,  improvement 
and  installation  of  integrated  systems  of  people, 
materials,  equipment  and  energy.  Draws  upon 
specialized  knowledge  and  skill  in  mathematics, 
physics,  and  social  sciences  together  with  principles 
and  methods  of  engineering  analysis  and  design,  to 
specify,  predict  and  evaluate  the  results  to  be 
obtained  for  such  systems.  Promotes  professional 
registration  of  individual  engineers.  Conducts 
technical  research,  conferences  and  seminars. 
Shipbuilders  Council  of  America:  Companies  engaged 
in  construction  and  repair  of  vessels  and  other  marine 
craft;  manufacturers  of  all  types  of  propelling 
machinery,  boilers,  marine  auxiliaries,  marine 
equipment  and  marine  supplies.  Aim  is  to  promote  and 
maintain  sound  private  shipbuilding  and  ship  repair 
industry;  to  develop  and  maintain  adequate 
mobilization  potential  of  shipbuilding  and  ship 
repairing  facilities,  organizations  and  skilled 
personnel  in  time  of  national  emergency.  Compiles 
statistical  data  relating  to  shipbuilding  and  repair. 


American  Bureau  of  Shipping:  Executives  of 

steamship  companies,  shipbuilders,  naval  architects 
and  marine  underwriters.  International  classification 
society  concerned  with  seaworthiness  of  vessels. 
Establishes  universal  standards  by  which  ships  and 
other  marine  structures  are  built  and  maintained. 

Marine  Science 

Saithsonian  Institution:  Performs  fundamental 

research,  publishes  the  results  of  studies, 
explorations  and  investigations;  preserves  for  study 
and  reference  over  65  million  items  of  scientific, 
cultural,  and  historical  interest;  maintains  exhibits 
representative  of  the  arts,  American  history, 
technology,  aeronautics  and  space  exploration  and 
natural  history;  participates  in  and  engages  in 
programs  of  educational  and  national  and  international 
cooperative  research  and  training.  The  Chesapeake  Bay 
Center  for  Environmental  Studies,  which  is  part  of 
Smithsonian  Institution,  conducts  scientific  research, 
information  transfer  and  environmental  education; 
studies  of  estuarine  processes,  watershed  monitoring 
and  basic  research  in  terrestrial  ecology;  and  effects 
of  historical  land  use  on  present-day  natural 
communities.  Sponsors  a  variety  of  educational 
programs. 

National  Science  Foundation:  Independent  agency  in 
Executive  Branch  concerned  primarily  with  support  of 
basic  and  applied  research  and  education  in  the 
sciences.  Funds  scientific  research  in  math,  physics, 
biology,  engineering,  sociology  and  other  sciences 
including  unclassified  research  activities  in  matters 
relating  to  national  security  and  international 
cooperation.  Provides  educational  opportunities  in 
science. 

National  Academy  of  Sciences:  Private  organization 
of  scientists  and  engineers  dedicated  to  furtherance 
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of  science  and  its  use  for  the  general  welfare. 
Members  are  elected  in  recognition  of  existing  and 
continuing  achievements  in  original  research.  Academy 
acts  as  official  adviser  to  federal  government  on 
matters  of  science  and  technology. 

National  Academy  of  Engineering:  Private  honorary 
organization  that  seeks  to  provide  means  of  assessing 
the  changing  needs  of  the  nation  and  the  technical 
resources  that  can  be  applied  to  them;  to  encourage 
research  and  sponsor  programs  aimed  at  meeting  these 
needs;  to  explore  means  for  promoting  cooperation  in 
engineering  in  U.S.  and  abroad;  to  advise  federal 
government,  upon  request,  on  matters  pertinent  to 
engineering,  to  serve  nations  in  connection  with 
significant  problems  in  engineering  and  technology  and 
to  recognize  contributions  by  leading  experts. 
American  Oceanic  Organization:  Persons  from 
industry,  government  agencies,  and  the  U.S.  Congress 
who  are  interested  in  the  oceanic  future  of  the  U.S. 
Supports  and  encourages  implementation  of  the  U.S. 
program  to  develop  and  maintain  a  coordinating, 
comprehensive,  and  long-range  national  effort  in  the 
oceans.  Seeks  to  encourage  policy,  plans  and  programs 
consistent  with  the  orderly  exploration  of  marine 
resources  designed  to  contribute  to  national  security; 
enhance  commerce  and  transportation;  rehabilitate 
domestic  fisheries  and  increase  the  harvest  from  the 
sea  by  U.S.  interests;  develop  seashore  resources  and 
reduce,  if  not  abate,  pollution  of  the  Great  Lakes, 
bays,  streams  and  near  shore  waters;  improve 
forecasting  of  ocean  conditions  and  environments; 
supplement  construction  shelf  sources  of  oil,  gas  and 
minerals  and  promote  international  understanding  and 
cooperation  through  joint  use  of  the  oceans. 

Commercial  Shipping 

New  Orleans  Steamship  Association:  Steamship 
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operators,  owners,  agents  and  stevedores.  Represent 
shipping  interests  in  many  diverse  matters  of 
industry-wide  concern.  Negotiates  and  administers 
labor  contracts.  Conducts  first  aid  safety  courses. 
Maintains  library  of  500  volumes  of  labor  law, 
industrial  relations  and  maritime  topics. 
Transportation  Institute:  U.S.  deep  sea  and  inland 
waters  shipping,  towing  and  dredging  corporations 
devoted  to  research  and  education  on  a  broad  range  of 
transportation  problems,  with  particular  emphasis  on 
problems  related  to  the  nation's  citizen-owned  and 
citizen-manned  Merchant  Marine.  Deals  with  the  need 
for  halting  the  decline  of  deep-sea  commerce  aboard 
vessels  flying  U.S.  flag;  the  need  for  full 
development  of  waterborne  commerce  on  the  Great  Lakes; 
the  need  for  utilizing  America's  25,000  mile  long 
network  of  inland  waterways  to  meet  domestic 
transportation  need  of  growing  nations;  the  need  for 
revitalizing  the  American  fishing  industry,  to  halt 
incursion  of  foreign  fleets  on  our  spawning  grounds; 
the  need  for  a  national  oceanographic  policy  to  insure 
maximum  exploitation  of  the  wealth  of  the  sea. 

Federal  Maritime  Commission  (FMC):  Regulates  the 
waterborne  foreign  and  domestic  offshore  commerce  of 
U.S.,  assures  that  U.S.  international  trade  is  open  to 
all  nations  on  fair  and  equitable  terms,  and  guards 
against  unauthorized  monopoly  in  waterborne  commerce 
of  U.S.  This  is  accomplished  through  maintaining 
surveillance  over  steamship  conferences  and  common 
carriers  by  water;  assuring  that  only  the  rates  on 
file  with  FMC  are  charged;  guaranteeing  equal 
treatment  to  shippers  and  carriers  by  terminal 
operators,  freight  forwarders,  and  other  persons 
subject  to  the  shipping  statutes;  and  ensuring  that 
adequate  levels  of  financial  responsibility  are 
maintained  for  indemnification  of  pass®->.  .  a.  or  oil 
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spill  cleanup.  FMC  approves  or  disapproves  agreements 
filed  by  common  carriers;  regulates  practices  of 
common  carriers  by  water  and  other  persons  engaged  in 
foreign  and  domestic  offshore  commerce  of  U.S.; 
accepts  and  rejects  tariff  filings  of  domestic 
offshore  carriers  and  common  carriers;  has  authority 
to  set  maximum  or  minimum  rates  or  suspend  rates; 
approves  or  disapproves  requests  for  relief  from 
statutory  and/or  FMC  tariff  requirements;  issues  or 
denies  issuance  of  licences  to  persons,  partnerships, 
corporations,  or  associations  desiring  to  engage  in 
ocean  freight  forwarding  activities;  administers 
passenger  indemnity  and  water  pollution  provisions;  in 
conjunction  with  Department  of  State  conducts 
activities  to  eliminate  discriminatory  practices  on 
the  part  of  foreign  governments  against  U.S.  flag 
shipping;  and  engages  in  investigation,  audits,  and 
financial  and  economic  analysis. 

Maritime  Administration  (Department  of  Commerce): 
Administers  programs  to  aid  in  development,  promotion, 
and  operation  of  U.S.  merchant  marine.  Charged  with 
organizing  and  directing  emergency  merchant  ship 
operations.  Administers  subsidy  programs.  Provides 
financing  guarantees  for  ship  construction, 
reconstruction  and  reconditioning;  acquires  old  ships 
for  credit  on  construction  of  new  ships;  and  enters 
into  capital  construction  fund  agreements.  Contracts 
or  supervises  construction  of  merchant  type  ships  for 
Federal  Government.  Conducts  programs  to  assure  equal 
opportunity  in  employment  by  Government  shipbuilding, 
repair,  and  water  transportation  contractors.  Helps 
industry  generate  increased  business  for  U.S.  ships, 
and  conducts  programs  to  develop  ports,  facilities, 
and  intermodal  transportation,  and  to  promote  domestic 
shipping.  Conducts  research  and  development  activities 
to  improve  efficiency  and  economy  of  merchant  marine. 
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Maintains  a  National  Defense  Reserve  Fleet  of 
Government-owned  ships  which  operates  through  general 
agents  when  required  in  national  defense  interests. 
Regulates  sales  and  transfers  of  ships  (to  foreign 
countries)  which  are  fully  or  partially  U.S.  owned. 
Operates  U.S.  Merchant  Marine  Academy. 

American  Institute  of  Merchant  Shipping:  Tank, 
bulk  and  liquefied  gas  companies  which  own  and  operate 
over  200  vessels  in  U.S.  foreign  and  domestic 
commerce.  "Created  to  eliminate  differences  among  a 
mangement  segments  with  respect  to  maritime  issues  and 
establishment  of  a  strong,  well-balanced  American  flag 
fleet  adequate  to  meet  the  needs  of  this  Nation  for 
both  commerce  and  defense."  Testifies  before 
Congressional  Committees  to  support  legislation 
beneficial  to  the  Merchant  Marine.  Maintaining  liaison 
with  40  government  agencies  concerning  maritime 
matters.  Participates  in  numerous  international  forums 
such  as  the  Intergovernmental  Maritime  Consultative 
Organization,  United  Nations  Conference  on  Trade  and 
Development,  and  North  Atlantic  Treaty  Organization. 
Co-sponsors  ship  safety  achievement  awards.  Maintains 
library  of  several  hundred  volumes  on  all  facets  of 
shipping  and  its  history,  labor  and  maritime  law. 
Aaerican  Waterways  Operators,  Inc.:  Operators  of 
towboats,  tugboats,  barges,  and  inland  tankers  and 
freighters.  Maintains  library  of  books,  photographs, 
maps  and  other  material  related  to  shallow  draft  water 
carriers.  Develops  informational  resources  on  inland 
and  coastal  water  transportation.  Compiles  statistics. 
Federation  of  Aaerican  Controlled  Shipping  (FACS) 
:  Twenty-three  U.S.  companies  which  control  43 

million  DWT  of  Liberian  and  Panamanian  tankers,  bulk 
carriers  and  specialized  vessels.  FAC  states  "these 
ships  registered  abroad  as  means  to  meeting  world 
competition  on  equal  terms  —  something  not  possible 
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under  U.S.  registry  because  of  much  higher 
construction  and  operating  costs."  Formed  to 
counterbalance  U.S.  maritime  unions*  efforts  to 
discredit  the  economic  and  strategic  value  of 
American-controlled  Liberian  and  Panamanian  shipping, 
and  to  establish  worldwide  shipping  policies  and 
practices  as  they  affect  FACS  ships,  other  shipping 
organizations,  labor  matters,  ship  operations, 
maritime  safety  and  pollution  prevention.  Activities 
include:  dissemination  of  information  relating  to 
construction,  operation  and  service  of  FACS  vessels; 
cooperation  with  governments  of  U.S.,  Panama,  Liberia 
and  other  friendly  nations;  cooperation  with  U.S. 
Department  of  Defense  and  with  all  international 
defense  organizations  of  which  U.S.  is  member  on  all 
matters  concerning  availability  of  FACS  vessels  in 
event  of  war  or  national  emergency;  appearances  before 
and  provision  of  information  to  legislative 
committees,  governmental  departments  and  agencies;  and 
cooperation  with  public  and  private  agencies  dealing 
with  matters  of  maritime  safety  and  operating 
standards . 

Military  and  Emergency  Services 

Red  Cross:  Operating  under  congressional  charter  and 
fulfilling  America's  obligations  under  certain 
international  treaties,  the  American  Red  Cross  serves 
members  of  the  armed  forces,  veterans  and  their 
families;  aids  disaster  victims  and  assists  other  Red 
Cross  societies  in  times  of  emergency.  Other 
activities  include  blood  services,  training  of 
volunteers  for  chapters,  hospitals  and  other  community 
agencies,  community  services,  international 
activities,  service  opportunities  for  youth. 

Civil  Air  Patrol:  Civilian  auxiliary  of  USAF. 
Members  participate  in  rescue  work  during  national 
disasters  and  cooperate  with  state  and  federal 
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authorities  in  Civil  Defense  planning.  They  operate  a 
network  of  approximately  24,000  fixed  mobile  and 
airborne  radio  stations.  Sponsors  education  programs 
and  awards.  Maintains  library  of  1500  volumes  on 
aviation,  astronautics,  aviation  history,  navigation, 
meteorology,  astronomy  and  related  subjects. 

U.S.  Navy:  Primary  mission  is  to  protect  the  U.S.  by 
the  effective  prosecution  of  war  at  sea  including, 
with  its  Marine  Corps  component,  the  seizure  or 
defense  of  advanced  naval  bases;  to  support,  as 
required,  the  forces  of  all  military  departments  of 
U.S.;  and  maintain  freedom  of  the  seas.  Conducts  naval 
research  programs  in  oceanography,  meteorology,  and 
naval  telecommunications. 

U.S.  Air  Force:  Responsible  for  providing  an  Air 
Force  that  is  capable,  in  conjunction  with  the  other 
Armed  Forces,  of  preserving  the  peace  and  security  of 
U.S. 

U.S.  Army:  Mission  is  to  organize,  train  and  equip 
active  duty  and  reserve  forces  for  the  preservation  of 
peace,  security,  and  defense  of  our  Nation.  Serves  as 
part  of  our  national  military  team  whose  members 
include  Navy,  Air  Force,  Marines  and  Coast  Guard. 
Mission  focuses  on  land  operations;  its  soldiers  must 
be  trained,  possess  arms  and  equipment  and  be  ready  to 
respond  quickly.  Also  administers  programs  aimed  at 
protecting  the  environment,  improving  waterway 
navigation,  flood  and  beach  control,  and  water 
resource  development.  Supports  National  Civil  Defense 
Program,  provides  military  assistance  to  Federal, 
state  and  local  government  agencies,  natural  disaster 
relief  assistance,  and  emergency  medical  air 
transportation  services. 

U.S.  Coast  Guard:  Functions  and  Activities:  Search 
and  Rescue  -  maintains  system  of  rescue  vessels, 
aircraft  stations,  and  radio  stations  around  navigable 


waters  of  U.S.,  includes  flood  relief  and  removing 
hazards  to  navigation. 

Law  Enforcement  -  responsible  for  enforcing  Federal 

laws  on  navigable  waters  of  U.S.  and  possessions. 

Navigation  and  vessel  inspection  laws  are  specific 

responsibilities.  CG  cooperates  with  other  agencies  in 

law  enforcement  and  enforces  conservation  and  marine 

0 

environmental  laws. 

Marine  Environmental  Protection  -  aimed  at  prevention, 
detection,  and  control  of  pollution  on  and  adjacent  to 
U.S.  waters. 

Boating  Safety  -  administers  boating  safety  program, 
establishes  uniform  safety  standards,  educates  small 
boat  operators  in  safety  requirements. 

Merchant  Marine  Safety  -  Undertakes  inspection  and 
regulation  of  vessels,  and  related  equipment  to 
provide  protection  for  crews,  passengers  and  cargo; 
licensing,  regulation  and  protection  of  rights  of 
merchant  marine  personnel;  approval  of  construction, 
alteration  and  repair  plans;  and  approval  of  vessel 
equipment  and  appliances;  investigation  and  review  of 
marine  casualties  and  acts  of  incompetency  or 
misconduct.  Acts  as  liaison  with  the  maritime  industry 
and  international  bodies;  conducts  admeasurement  and 
documentation  of  vessels;  and  publication  of  vessel 
registers. 

Military  Readiness  -  maintains  a  state  of  readiness  to 
function  as  a  specialized  service  in  Navy  in  time  of 
war. 

Aids  to  Navigation  -  establishes  and  maintains  aids  to 
navigation,  administers  alteration  of  obstructive 
bridges,  approves  location,  clearance  and  lighting  of 
bridges  over  navigable  waters,  regulates  drawbridge 
operations. 

Port  Security  -  enforces  rules  and  regulations 
governing  security  of  ports  and  the  anchorage  and 
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movement  of  vessels  in  U.S.  waters,  supervision  of 
loading  and  unloading  of  dangerous  cargoes, 
development  and  enforcement  of  fire  prevention 
measures,  and  control  of  access.  Provides  ice  breaking 
services. 

Safety  and  Port  Security 

U.S.  Army  Corps  of  Engineers:  Engaged  in  water 
resources  development  activity,  involving  engineering 
works,  such  as  dams,  reservoirs,  levees,  harbors, 
waterways,  locks,  etc.  These  provide  flood  protection, 
reduce  cost  of  transportation,  supply  water  for 
municipal  and  industrial  use,  generate  hydroelectric 
power,  provide  recreational  opportunities  for  many, 
regulate  rivers  for  purposes  including  improvement  of 
water  quality  and  enhancement  of  fish  and  wildlife, 
protect  shores  of  oceans  and  lakes.  Provides  planning 
assistance  to  states  for  comprehensive  management  of 
water  resources  including  pollution  abatement  works. 
Protects  navigable  waters  of  U.S.  by  legislation 
empowering  Secretary  of  Army  to  prohibit  activities 
which  would  reduce  value  of  such  waters  to  the  Nation. 
National  Transportation  Safety  Board:  Seeks  to 
assure  that  all  types  of  transportation  in  U.S.  are 
conducted  safely.  Investigates  accidents  and  makes 
recommendations  to  government  agencies,  the 
transportation  industry,  and  others  on  safety  measures 
and  practices.  Also  regulates  the  procedures  for 
reporting  accidents  and  promotes  the  safe  transport  of 
hazardous  materials  by  government  and  private 
industry. 

Materials  Transportation  Bureau  (part  of 
Department  of  Transportation):  Administers 
intermodal  hazardous  materials  safety  regulations  and 
processes,  recommends  for  issuance  all  intermodal  and 
certain  modal  regulations.  Issues  exemptions  and 
Interprets  regulations  as  appropriate.  Reviews  and 
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analyzes  reports  made  by  industry  and  by  field  staffs 
and  conducts  training  and  education  programs  to 
support  the  Department's  regulatory  system. 
Coordinates  administration  of  materials  safety 
program;  ensures  uniformity  in  hazardous  materials 
regulations  of  the  operating  administration  including 
rail,  highway,  air  and  water  modes;  establishes  and 
provides  for  enforcement  of  safety  standards  for 
transportation  of  hazardous  and  gaseous  materials  by 
pipeline  that  are  either  in  or  affects  interstate 
commerce . 

Federal  Bureau  of  Investigation:  Investigates  all 
violations  of  Federal  laws  with  exception  of  those 
which  have  been  assigned  by  legislative  enactment  or 
otherwise  to  some  other  Federal  agency.  Jurisdiction 
includes  a  wide  range  of  responsibilities  in  the 
criminal,  civil,  and  security  fields. 

Nuclear  Regulatory  Commission  (NRC) :  Licenses  and 
regulates  the  uses  of  nuclear  energy  to  protect  the 
public  health,  safety  and  environment.  Does  this  by 
licensing  persons  and  companies  to  build  and  operate 
nuclear  reactors  and  to  own  and  use  nuclear  materials. 
Makes  rules  and  sets  standards  for  these  types  of 
licenses.  Also  carefully  inspects  the  activities  of 
the  persons  and  companies  licensed  to  ensure  that  they 
do  not  violate  the  safety  rules  of  the  NRC. 

International  Bodies 

International  Passenger  Ship 
Association:  Passenger  steamship  lines  operating 

between  the  East  Coast  of  North  America  and  European 
and  Mediterranean  ports,  as  well  as  holiday  cruises 
throughout  the  world,  principally  from  North  American 
ports.  Aim  is  to  coordinate  activities  relating  to 
passenger  shipping  matters  and  to  administer  lines’ 
travel  agency  appointments  and  boarding  programs. 
Intergovernmental  Maritime  Consultative 
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Organization  (IMCO):  Aims:  To  provide  machinery 
for  cooperation  among  governments  on  technical  matters 
affecting  international  merchant  shipping  and,  with 
special  responsibility  for  safety  of  life  at  sea,  to 
ensure  that  the  highest  possible  standards  of  safety 
at  sea  and  of  efficien*  %  \  igation  are  achieved;  to 
prevent  pollution  of  the  sea  caused  by  ships  and  other 
craft  operating  in  the  marine  environment;  and  to 
encourage  removal  of  hindrances  to  international 
shipping  services.  Responsible  for  convening 
international  maritime  conferences  and  drafting 
international  maritime  conventions. 

International  Council  of  Marine  Industry 
Associations:  Aim:  To  promote  boating  as  a  leading 
international  recreational  activity  by  establishing 
the  medium  for  the  exchange  of  information  on  all 
matters  related  to  the  common  interest,  such  as 
pollution,  safety,  service,  quality  and  marinas,  so  as 
to  stimulate  the  sale  and  use  of  boats  and  their 
equipment . 

North  Atlantic  Treaty  Organization  (NATO):  Aims: 
To  reaffirm  the  faith  of  the  parties  to  the  treaty  in 
the  purposes  and  principles  of  UN  charter  and  their 
desire  to  live  in  peace  with  all  peoples  and  all 
governments;  to  safeguard  the  freedom,  common 
heritage,  and  civilization  of  their  peoples,  founded 
on  principles  of  democracy,  individual  liberty,  and 
the  rule  of  law;  to  promote  stability  and  well-being 
in  the  North  Atlantic  area;  and  to  unite  their  efforts 
for  collective  defense  and  for  the  preservation  of 
peace  and  security. 

United  Nations  Conference  on  Trade  and  Developaent 
(UNCTAD)  :  Concentrates  on  developing  fairer  trade 
among  the  nations  of  the  world.  Is  really  a  forum  for 
lobbying  efforts  by  Third  World  nations  who  seek  to 
extract  trade  concessions  and  trade  preferences  from 
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the  developed  countries.  It  has  considered  shipping, 
insurance,  commodities,  excise  taxes,  quotas,  and 
other  matters  o£  special  concern  to  poor  countries. 
Committee  on  Shipping  -  has  been  particularly 
concerned  with  shipping  problems  affecting  developing 
countries.  Tried  to  establish  maximum  consultation 
between  shipping  conferences,  representing  the 
ship-owners,  and  shippers'  councils,  representing  the 
ship  users.  Organizes  conferences  and  study  groups  on 
economics  of  shipping.  Examines  level  and  structure  of 
freight  rates,  conference  practices,  discriminatory 
port  charges,  and  other  matters  that  IMCO  does  not 
deal  with.  Conducts  studies  of  development  of  merchant 
shipping  fleets  among  developing  countries  and  of  best 
way  of  improving  port  operations  and  facilities. 
UNCTAD  is,  above  all,  the  forum  in  which  interests  of 
developing  countries  on  shipping  questions  can  be 
promoted . 

Maritime  Communications 

Pederal  Communications  Commission:  Regulates 
interstate  and  foreign  communications  by  radio, 
television,  wire,  and  cable.  Responsible  for  the 
orderly  development  and  operation  of  broadcast 
services  and  the  provision  of  rapid,  efficient 
nationwide  and  worldwide  telephone  and  telegraph 
services  at  reasonable  rates.  This  a  Iso  'includes  the 
promotion  of  safety  of  life  and  property  through  radio 
and  the  use  of  radio  and  television  facilities  to 
strengthen  the  national  defense.  Regulates  use  of 
radio  for  such  purposes  as  broadcast  and  common 
carrier  communication.  Regulates  aviation,  marine, 
amateur,  public  safety,  industrial,  land 
transportation  and  citizens  radio  communications 
services  and  implements  compulsory  provisions  of  laws 
and  treaties  covering  the  use  of  radio  for  the  safety 
of  life  at  sea. 
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Federal  Aviation  Administration  (Department  of 
Transportation):  Issues  and  enforces  rules, 
regulations  and  minimum  standards  relating  to 
manufacture,  operation,  and  maintenance  of  aircraft  as 
well  as  rating  and  certification  of  airmen  and 
certification  of  airports.  Performs  flight  inspection 
of  air  navigation  facilities.  Provides  system  of 
registration  and  recordation  of  aircraft  and  research 
and  development  facilities  in  aviation.  Responsible 
for  operation,  establishment,  and  maintenance  of 
Federal  air  navigation  facilities  and  for  airspace  and 
air  traffic  management. 

Office  of  Telecommunications  (Agency  of  Executive 
Branch):  Responsible  for  overall  supervision  of 

national  communications  matters.  Establishes  executive 
branch's  policies  and  programs  pertaining  to 
communication  matters  and  seeks  to  implement  them 
through  various  means,  including  the  proposal  of 
legislation.  Coordinates  planning  and  evaluates 
operation  of  the  communications  activities  of 
executive  branch  which  includes  establishment  of 
policies  and  setting  of  standards  for  Federal 
communications  systems,  and  overall  guidance  of 
Federal  research  and  development  efforts.  Responsible 
for  allocation  and  management  of  that  portion  of  radio 
spectrum  (approximately  one  half)  used  by  Federal 
Government.  Develops  mobilization  plans  for  the 
nation's  communications  resources  and  is  responsible 
for  administering  those  resources  in  an  emergency.  The 
latter  includes  responsibility  for  exercise  of 
President's  war  powers  in  communications  field. 

Defense  Napping  Agency  (Department  of  Defense) 
:  Provides  support  to  Secretary  of  Defense,  military 

departments,  JCS,  and  other  DOD  components,  as 
appropriate,  on  matters  concerning  mapping,  charting, 
and  geodesy. 
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American  Radio  Relay  League:  Membership  includes 
licensed  amateur  radio  operators  in  U.S.  and  Canada 
and  others  interested  in  U.S.  amateur  radio, 
communications,  and  experimentation.  Maintains 
nationwide  message  handling  organization,  the  National 
Traffic  System  with  members  serving  as  official  relay 
stations  and  bulletin  stations.  Sponsors  contests  and 
presents  awards  for  operating  proficiency,  maintains 
experimental  equipment  laboratory  and  publishes 
special  booklets  for  beginners  and  others  on  antennas, 
mobile  and  radio  fundamentals. 
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